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SECTION 01 00 00
GENERAL REQUIREMENTS

1.1 GENERAL INTENTION

A. Contractor shall completely prepare site for bui Iding operations,
including demolition and furnish labor and material s and perform work
for Solicitation Number: VA244-12-C-0303 - Project #642 -11-103 -
Correct Electrical Deficiencies — Philadelphia VA as required by

drawings and specifications.

B. The term “contractor” and “electrical contractor " shall be used
interchangeably in the documents throughout.

C. Visits to the site by Bidders may be made only b y appointment with the
Contract Officer Representative (COR).

D. Offices of AE Works Ltd. 6587 Hamilton Avenue, Pittsburgh, PA 15206 -
412.287.7333, as Architect-Engineers , Will render certain technical

services during construction. Such services shall b
advisory to the Government and shall not be constru
implying a contractual act of the Government withou
Contract Officer Representative (COR)or his duly au
representative.

E. All employees of successful bidder and their sub

comply with the VA’s security management program an
police, unauthorized access to the VA's Facility.

F. Designate prior to Employees commencing work, th

provide assurance that a OSHA designated “competent
CFR 1926.20(b)(2) will maintain a presence at the w
the general or subcontractors are present. The elec
shall submit the resume of the on-site superintende

the VA. The superintendent shall have technical kno
project and possess good communication skills. The
work experience on similar projects.

G. Training:

1. All employees of electrical contractor or subcon
the 10-hour or 30-hour OSHA Construction Safety cou
relevant competency training, as determined by COR
Construction Safety Officer with input from the fac
Construction Safety Committee.

2. Submit training records of all such employees fo
the start of work.

GENERAL REQUIREMENTS
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H. VHA Directive 2011-36, Safety and Health during Construction, dated
9/22/2011 in its entirety is made a part of this se ction

1.2 STATEMENT OF BID ITEM(S)

A. GENERAL CONSTRUCTION: bi d shall consist of all the |abor and materi al
necessary to conplete and finish the electrical and general
construction requirenents to Correct Electrical Deficiencies at The
Phi | adel phi a VA Medical Center as outlined in the drawi ng and
specifications. This project shall require work during off hours (or
outside the 7am5pmtinme period) and contractor shall account for this
requi renment within his bid.

B. ALTERNATE NO.1: None

C. ALTERNATE NO. 2: None

1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR

A. AFTER AWARD OF CONTRACT, Five (5) sets of specif ications and drawings
will be furnished. These drawings and specification s will consist of
those returned by prospective bidders.

B. Additional sets of drawings may be made by the C ontractor, at
Contractor's expense, from reproducible prints furn ished by Issuing
Office. Such prints shall be returned to the Issuin g Office immediately

after printing is completed.

1.4 CONSTRUCTION SECURITY REQUIREMENTS
A. Security Plan:

1. The security plan defines both physical and admi nistrative security
procedures that will remain effective for the entir e duration of the
project.

2. The contractor is responsible for assuring that all sub-contractors
working on the project and their employees also com ply with these
regulations.

B. Security Procedures:

1. The contractor’s employees shall not enter the p roject site without
appropriate badges. They may also be subject to in spection of their
personal effects when entering or leaving the proje ct site.

2. For working outside the “regular hours” as defin ed in the contract,
The contractor shall give 3 days’ notice to the COR so that security
and/or escort arrangements can be provided for the employees. This

GENERAL REQUIREMENTS
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notice is separate from any notices required for ut
described later in this section.

3. No photography of VA premises is permitted witho
written permission of the COR.

4. VA reserves the right to close down or shut down
and order the contractor's employees off the premis
of a national emergency. The contractor may then o
site with the written approval of the COR.

C. Key Control:

1. The contractor shall provide duplicate keys and
the COR for the purpose of security inspections of
project including tool boxes and parked machines an
emergency action, except locks related to lock out/

2. The contractor shall turn over all permanent loc
VA COR for permanent installation.

D. Document Control:

1. Before starting any work, the Electrical Contrac
shall submit an electronic security memorandum desc
approach to following goals and maintaining confide
“sensitive information”.

2. The Contractor is responsible for safekeeping of
project manual and other project information. This
shall be shared only with those with a specific nee
the project.

4. Certain documents, sketches, videos or photograp
be marked “Law Enforcement Sensitive” or “Sensitive
Secure such information in separate containers and
to only those who will need it for the project. Re
information to the COR upon request.

5. These security documents shall not be removed or
the project site without the written approval of CO

6. All paper waste or electronic media such as CD’s
be shredded and destroyed in a manner acceptable to

7. Notify COR and Site Security Officer immediately
loss or compromise of “sensitive information”.

8. All electronic information shall be stored in sp
following VA standards and procedures using an Engi
Management Software (EDMS).

GENERAL REQUIREMENTS
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a. Security, access and maintenance of all project drawings, both
scanned and electronic shall be performed and track ed through the
EDMS system.

b. “Sensitive information” including drawings and o ther documents
may be attached to e-mail provided all VA encryptio n procedures
are followed.

E. Motor Vehicle Restrictions

1. Vehicle authorization request shall be required for any vehicle
entering the site and such request shall be submitt ed 24 hours
before the date and time of access. Access shall be restricted to

picking up and dropping off materials and supplies.

2. Parking for Electrical Contractor and sub-contra ctors will be off-
site at contractor’s expenses.

1.5 FIRE SAFETY

A. Applicable Publications: Publications listed bel ow form part of this
Article to extent referenced. Publications are refe renced in text by
basic designations only.

1. American Society for Testing and Materials (ASTM ):
E84-20009............. Surface Burning Characteristic s of Building
Materials

2. National Fire Protection Association (NFPA):

10-2010.............. Standard for Portable Fire Ext inguishers
30-2008.............. Flammable and Combustible Liqu ids Code
51B-2009............. Standard for Fire Prevention D uring Welding,
Cutting and Other Hot Work
70-2011.............. National Electrical Code
241-2009............. Standard for Safeguarding Cons truction,
Alteration, and Demolition Operations
3. Occupational Safety and Health Administration (O SHA):
29 CFR 1926.......... Safety and Health Regulations for Construction
B. Fire Safety Plan: Establish and maintain a fire pro tection program in
accordance with 29 CFR 1926. Prior to start of work , prepare a plan
detailing project-specific fire safety measures, in cluding periodic
status reports, and submit to Project Engineer and Facility Safety
Officer for review for compliance with contract re quirements in
accordance with Section 01 33 23, SHOP DRAWINGS, PR ODUCT DATA AND

GENERAL REQUIREMENTS
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SAMPLES Prior to any worker for the contractor or s ubcontractors
beginning work, they shall undergo a safety briefin g provided by the
electrical contractor's competent person per OSHA r equirements. This
briefing shall include information on the construct ion limits, VAMC
safety guidelines, means of egress, break areas, wo rk hours, locations
of restrooms, use of VAMC equipment, etc. Documenta tion shall be
provided to the COR that individuals have undergone contractor’s safety
briefing.

C. Site and Building Access: Maintain free and unob structed access to
facility emergency services and for fire, police an d other emergency

response forces in accordance with NFPA 241.

D. Separate temporary facilities, such as trailers, storage sheds, and
dumpsters, from existing buildings and new construc tion by distances in
accordance with NFPA 241. For small facilities with less than 6 m (20
feet) exposing overall length, separate by 3m (10 f eet).

E. Temporary Construction Partitions:

1. Install and maintain temporary construction part itions as required
by the COR to provide smoke-tight separations betwe en construction
areas the areas that are described in phasing requirements and
adjoining areas. Construct partitions of gypsum board or treated
plywood (flame spread rating of 25 or less in accor dance with ASTM
E84) on both sides of fire retardant treated wood o r metal steel
studs. Extend the partitions through suspended ceil ings to floor
slab deck or roof. Seal joints and penetrations. At door openings,
install Class C, %2 hour fire/smoke rated doors with self-closing
devices.

2. Install temporary construction partitions as req uired to maintain
integrity of existing exit stair enclosures, exit p assageways, fire-
rated enclosures of hazardous areas, horizontal exi ts, smoke
barriers, vertical shafts and openings enclosures. Contractor shall
verify fire rating and match this rating within the construction of

the temporary partition.

3. Close openings in smoke barriers and fire-rated construction to
maintain fire ratings, construction shall match exi sting. Seal
penetrations with listed through-penetration firest op materials in

accordance with Section 07 84 00, FIRESTOPPING.

F. Temporary Heating and Electrical: Install, use a nd maintain
installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70.
G. Means of Egress: Do not block exiting for occupi ed buildings, including
paths from exits to roads. Minimize disruptions and coordinate with COR

and facility Safety Officer.

GENERAL REQUIREMENTS
010000-6



VA Project No. 642-11-103

AE Works Project No. 12022 Correct Electrical D

H. Egress Routes for Construction Workers: Maintain
egress. Inspect daily. Contractor shall report any
corrective actions weekly to COR and facility Safet

I. Fire Extinguishers: Provide and maintain extingu
areas and temporary storage areas in accordance wit
241 and NFPA 10.

J. Flammable and Combustible Liquids: Store, dispen
accordance with 29 CFR 1926, NFPA 241 and NFPA 30.

K. Existing Fire Protection: Do not impair automati

heat detection, and fire alarm systems, except for
under construction, and temporarily for connections
for impairments more than 4 hours in a 24-hour peri
interruptions in accordance with Article, OPERATION
and coordinate with COR and facility Safety Officer
temporary fire protection systems (fire alarms, spr
construction areas shall be tested as coordinated w
center. Parameters for the testing and results of a
shall be recorded by the medical center and copies

L. Smoke Detectors: Prevent accidental operation. R
at end of work operations each day. Coordinate with
Safety Officer.

M. Hot Work: Perform and safeguard hot work operati
NFPA 241 and NFPA 51B. Coordinate with COR. Obtain
facility Safety Officer at least 48 hours in advanc

N. Fire Hazard Prevention and Safety Inspections: |
construction areas weekly. Coordinate with, and rep
corrective actions weekly to COR and facility Safet

0. Tobacco Use: Smoking and use of tobacco products
cigarettes, is prohibited in and adjacent to constr
existing buildings and additions under construction
detached buildings under construction, tobacco use
in designated smoking rest areas.

P. Dispose of waste and debris in accordance with N
buildings daily.

Q. Perform other construction, alteration and demol
accordance with 29 CFR 1926.

R. If required, submit documentation to the COR tha
trained in the fire safety aspects of working in ar
structural or compartmentalization features.

GENERAL REQUIREMENTS
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1.6 OPERATIONS AND STORAGE AREAS

A. The Contractor shall confine all operations (inc luding storage of

materials) on Government premises to areas authoriz
the COR. The Contractor shall hold and save the Gov
officers and agents, free and harmless from liabili
occasioned by the Contractor's performance.

the contractor shall be adequate to store material
Contractor shall not interpret that an area will be

all materials for the construction project a one ti

shall make arrangements to bring materials to the j
and maintain sufficient material to work in a profe
Extra material not required to complete work for a
shall be stored off site at contractor’s expense.

B. Temporary buildings (e.g., storage sheds, shops,

may be erected by the contractor only with the appr
shall be built with labor and materials furnished b
without expense to the government. The temporary b
utilities shall remain the property of the contract
removed by the contractor at its expense upon compl
With the written consent of the COR, the buildings
abandoned and need not be removed.

C. Working space and space available for storing ma

determined by the COR. The Contractor shall presen
storage at the start of the project.

D. Workmen are subject to rules of Medical Center a
conduct.  Workmen are required to dress in a professional man

Clothing shall not in need of repair. This shall be

sole discretion of the COR. Any workmen not complyi
dress requirements will be asked to leave the work
Any missed work days shall not be reason to apply f
to complete project.

E. Execute work so as to interfere as little as pos

functioning of Medical Center as a whole, including
utility services, fire protection systems and any e

and with work being done by others. Use of equipmen
transmit vibrations and noises through the building
permitted in buildings that are occupied, during co

by patients or medical personnel, and Contractor's
permitted by COR.

1. Do not store materials and equipment in other th

2. Schedule delivery of materials and equipment to
construction working areas within buildings in use
Veterans Affairs in quantities sufficient for not m

GENERAL REQUIREMENTS
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days. Provide unobstructed access to Medical Center

to remain in operation.

F.Utilities Services: Where necessary to cut exis

wires, conduits, cables, etc., of utility services,
protection systems or communications systems (excep
shall be cut and capped at suitable places where sh

of such indication, where directed by COR. All such
coordinated with the Utility Company involved and t

1. Whenever it is required that a connection fee be
utility provider for new permanent service to the c
project, for such items as water, sewer, electricit
payment of such fee shall be the responsibility of
and not the Contractor.

G. Phasing: To insure such executions, Contractor s

with a schedule of approximate phasing dates on whi
intends to accomplish work in each specific area of
portion thereof. In addition, Contractor shall noti

in advance of the proposed date of starting work in
of site, building or portion thereof. Arrange such
insure accomplishment of this work in successive ph
agreeable to COR and Contractor, as follows:

Correct Electrical D
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areas required

ting pipes, electrical
or of fire
t telephone), they
own; or, in absence
actions shall be
he COR.

paid to a public
onstruction
y, gas or steam,
the Government

hall furnish the COR
ch the Contractor
site, building or
fy the COR two weeks
each specific area
phasing dates to
ases mutually

Phasing: TO BE DETERMINED BY CONTRACTOR AND APPROV ED BY COR. SUBMIT A
WRITTEN METHOD OF PROCEDURE (MOP) ON THE FORM LOCAD AT THE END OF
THIS SECTION, FOR ALL TASKS REQURING A DISRUPTION O F THE HOSPITAL
SERVICES. REFER TO DRAWINGS FOR SPECIFIC INSTANCES.

. Method of Procedure:

1. The contractor shall provide a detailed method of p
work in the project. Refer to the drawings and spe

specific instructions related to the method of proc

2. The contractor shall use the form located at the en

section for all method of procedure submissions.

3. The contractor shall perform all investigative requ

determine existing loads and any impact to the heal

operations.

4. The contractor shall not start any work until an ap
procedure document is received from the COR.

5. The Methods of Procedure (MOP) for the project have

into four (4) types of MOP’s, based on level of dif

complexity of system. These MOP’s are as follows a

as a guide for the contractor to plan the work. Th

GENERAL REQUIREMENTS
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general guidance only and should not be misinterpre
step instruction for specific equipment and system

ted as a step-by-
replacement.

s are utilized
Il to previous

6. Inthe event that the VA campus emergency generator
the contractor shall verify the fuel level and refi
level.

MOP Level One

Low level — Limited area effected — Feeder, panelbo ard or branch circuit

change over.

1. Investigate and plan work, including MOP submission paperwork to the
COR.

2. Provide VA Hospital personal with a time schedule, the amount of time
needed to perform the work, location and descriptio n of work to take
place.

3. Trace out all circuits and feeders to verify all ar eas to be impacted
by the construction.

4. Provide a list of exact areas (Room Names and Numbe rs) that will be
affected to the VA.

5. Provide safety signs and/or tape at the constructio n site.

6. Do all prep work required before any power shutdown S.

7. No work shall be done "HOT".

8. All panelboard, branch circuit and/or feeder change over shall be done
on “off hours’ as directed by the VA.

9. Provide all staff required to perform the task in t he time allocated

form the VA, if a time limit for the work is given.

MOP Level Two

Moderate level — Motor Control Center shutdown — Li
Feeder, panelboard and equipment shut down.

1.

o

© o NOo

Investigate and plan work, including MOP submission
COR.

Verify equipment and area to be effected by power s
Provide VA Hospital personal with a time schedule,
needed to perform the work, location and descriptio
place.

Trace out all circuits and feeders to verify all ar

by the construction.

Provide a list of exact areas (Room Names and Numbe
affected to the VA.

Provide safety signs and/or tape at the constructio

Do all prep work required before any power shutdown
No work shall be done "HOT".

All panelboard, branch circuit and/or feeder change
on “off hours’ as directed by the VA

GENERAL REQUIREMENTS
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10.

11.

Only schedule the amount of work that can be comple
hours’ as directed by the VA. All work shall be co
fully functional at the VE designated ‘Normal worki
Provide all staff required to perform the task in t

form the VA, if a time limit for the work was given

MOP Level Three

Difficult level — Loss of normal power for panel or
changeover. Emergency power required.

1. Investigate and plan work, including MOP submission paperwork to the
COR.

2. Verify equipment and area to be effected by power s hutdown.

3. Provide VA Hospital personal with a time schedule, the amount of time
needed to perform the work, location and descriptio n of work to take
place.

4. Trace out all circuits and feeders to verify all ar eas to be impacted
by the construction.

5. Provide a list and identify all areas and panelboar ds that will be
affected and/or energized when loss of normal power at the automatic
transfer switch signals the generator to start. Gen erators will run and
the area will be on emergency power during change o vers.

6. Verify Emergency Generator fuel levels and replace fuel to previous
levels.

7. Provide safety signs and/or tape at the constructio n site.

8. Do all prep work required before any power shutdown S.

9. No work shall be done "HOT".

10. All panelboard, branch circui and/or feeder change over shall be done
on ‘off hours’ as directed by the VA.

11. Set new panel, install new conduit and conductors f or new panel and
branches.

12. Turn normal power off, verify emergency power is on

13. Disconnect and remove feeder to be replaced.

14. Make new feeder final connections to panels and tra nsfer switches.

15. Only schedule the amount of work that can completed and the area fully
functional at the VA designated ‘Normal Working Hou rs’

16. Provide all staff required to perform the task in t he time allocated

from the VA, if a time limit for the work is given.

MOP - Level Four

Disruptive Level - Large and multiple areas effecte

CLOSET "A’ PANELBOARD AND FEEDER REPLACEMENT

1.

Investigate and plan work, including MOP submission

COR.

2. Verify equipment and area to be effected by power s

GENERAL REQUIREMENTS
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.
21.
22.

23.

24,

o

© N

Provide VA Hospital personal with a time schedule,
needed to perform the work, location and descriptio
place.
Trace out all circuits and feeders to verify all ar
by the construction.
Provide a list of exact areas (Room Names and Numbe
affected to the VA.
Provide safety signs and/or tape at the constructio
Do all prep work required before any power shutdown
No work shall be done "HOT".
All panelboard, branch circuit and/or feeder change
on “off hours’ as directed by the VA.
Core drill floors in all new closet locations.
Set new panels in new closets, install conduit rise
Install new feeder conductors and connect to new pa
Install branch circuit extension conduit and conduc
locations.
Have normal/emergency power outage at the automatic
which will affect the complete riser.
Provide cable taps on load side of transfer switch.
now provide power to existing riser panels and new
Provide normal power back to transfer switch.
At this time the existing panel riser and the new p
both be energized. The main breaker in the new pane
the off position.
Coordinate a normal/emergency power outage and disc
of the existing riser. Remove the panel interior bu
to make the panel a splice box.
Make all branch circuit final connections in the ol
a splice box. Turn the new panel main breaker and b
energize all the branch circuits from the splice bo
Follow the same procedure for the panel on the floo
bottom panel of the riser.
Remove all disconnected feeder conductors and condu
riser.
When one riser is complete move to the next.
Only schedule the amount of work that can be comple
as directed by the VA. All work shall be completed
functional at the VA designated "Normal working hou
Provide all staff required to perform the task in t
from the VA, if a time limit for the work is given

TRANSFORMER "H’ REPLACEMENT

1.

Investigate and plan work, including MOP submission
COR.

Provide VA personal with time schedule and location
work to take place.

GENERAL REQUIREMENTS
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hw

10.
11.

12.

13.
14.

15.

16.

17.

18.

19.
20.

21.

Provide safety cones, tape and signs at constructio
Verify duct bank routings with other underground ut
Saw cut concrete for selector switch pad and duct b
pad, manhole and ground grid.
Set selector switches as per manufacturers recommen
Core drill cantilevered building foundation for duc
through to transformer pads.
Install duct banks, ground loop, test wells and gro
Pour new concrete around existing equipment pads an
and concrete duct banks. Provide concrete slump tes
Schedule outage with VA Hospital personal.
Switch all associated automatic transfer switches t
to any disconnecting.
Verify switchboard "A10’ ,main switch -'B’ feeder b
outage. Open switchboard A10, main switch "B’, clos
Open medium voltage breaker for feeder "B’ in Build
Verify that power is off, provide temporary generat
transformer "H’ secondary cables to panel MDP2/DP12
Remove 13.2 KV primary connections to transformer °
EMHS6, verify new conduit duct window location in ma
Pull conductors to new selector switch and existing
provide cable test results.
Make 13.2 Kv load side connections at selector swit
primary connections at transformer "H'.
Make 13.2 KV line side connections at selector swit
switch "H ’line side terminals.
Make final 13.2 KV line side connections to selecto
Make final 13.2 KV load break connection in manhole
load break bushing.
Provide all staff required to perform the task in t
form the VA, if a time limit for the work is given.

TRANSFORMER "G’ REPLACEMENT

1.

ow

Investigate and plan work, including MOP submission
COR.

Provide VA personal with time schedule and location
take place.

Provide safety cones, tape and signs at constructio
Schedule power outage with VA hospital personal.
Verify Switchboard "A10’ , main switch-"A’ feeder b
outage. Open Switchboard A10, main switch “A’, cl
Verify that power is off, provide temporary generat
transformer 1H’ secondary cables to Main Switch "A9
Building #3 shall switch to emergency generator pow
Remove 13.2 KV primary connections to transformer
manhole EMH6.

GENERAL REQUIREMENTS
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10.
11.
12.
13.

14.

Pull new 13.2 KV conductors from manhole EMH6 to s
from selector switch load side terminals to transfo
terminals. Provide cable test results.

Make final 13.2 KV connections at Selector Switch.
Remove transformer secondary spliced conductors to
Provide new conductors from transformer secondary t
A9.

Make final 13.2 KV load break connection in manhole
load break bushings.

Provide all staff required to perform the task in t

form the VA, if a time limit for the work is given.

A9 SWITCHBOARD REPLACEMENT

1.

10.

11.
12.

13.

14.

15.
16.

17.
18.

19.

Investigate and plan work, including MOP submission
COR.
Provide VA Hospital personal with time schedule, lo
description of work to take place.
Trace out all circuits and feeders to verify all a
by the construction.
Provide safety signs and/or tape at construction ar
Verify core drill locations on floor and crawl spac
where new bus duct feeders will go into Crawl Space
existing bus duct North and South feeders.
Set new Distribution board "NB2-1"
Set new Main Switch section of gear.
Install conduit and conductors between main switch
section "NB2-1.
Install conduit and conductors from panel 'NB2-1 to
box, to Medical Media switch and to ATS switch. Do
this time.
Manually transfer all automatic transfer switches p
duct to "emergency”
Schedule power outage with VA hospital personal.
Schedule Building #1 and Building #3 to run on gene
work is being conducted in manhole EMHG6.
Verify power is out at Feeder breaker to transforme
side of transformer "H’ before proceeding with work
Make final connections at bus duct feeders in crawl
at Panel DPAE junction box, at Medical Media switch
Land conductors on respective circuit breaker termi
1.
Provide temporary generator power to Panel 'NB2-1'.
Energize switchboard at this time, change automatic
back to "normal’.
Remove existing Switchgear A9 in its entirety.
Provide junction box at existing incoming service d
conduit and conductors to new main switch and make
Reinstate 13.2 KV power to transformer "H'.

GENERAL REQUIREMENTS
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20.

21.

Provide all staff required to perform the task in t
from the VA, if a time limit for the work is given.
Provide waterproofing at Room A9 interior wall and
on exterior side of wall for waterproofing.

I. Project Breakdown: The complete Correct Electri

Project is broken down into discrete system replace
contractor shall determine what order the construct
executed. The scope of work is as follows:

1. Provide an Arc Flash Coordination Study for the ent
electrical distribution system and any new work in
1,2,3,21, and 30.

2. Correct Electrical Deficiencies in Buildings 1,2,3,

3. Replace Switchgear A9

4. Provide Secondary Feeders to Transformers G and H
5. Develop Panelboard Schedules for Buildings 1,2,3,21
6. Waterproof Room A9 Exterior Wall

7. Miscellaneous Architectural Deficiencies (doors, eg
etc.)

8. Telephone Room Grounding in Building 1

J. Building(s) will be occupied during performance

shall take all measures and provide all material ne
protecting existing equipment and property in affec
construction against dust and debris, so that equip
areas to be used in the Medical Centers operations
hindered. Contractor shall permit access to Departm
Affairs personnel and patients through other constr
serve as routes of access to such affected areas an
Coordinate alteration work in areas occupied by Dep
Affairs so that Medical Center operations will cont
construction period.

K. Utilities Services: Maintain existing utility se

Center at all times. Provide temporary facilities,
equipment, connections, and utilities to assure uni
Where necessary to cut existing water, steam, gases
pipes, or conduits, wires, cables, etc. of utility
protection systems and communications systems (incl
they shall be cut and capped at suitable places whe
absence of such indication, where directed by COR.

GENERAL REQUIREMENTS
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1. No utility service such as water, gas, steam, se
or fire protection systems and communications syste
interrupted without prior approval of COR. Electric
accomplished with all affected circuits or equipmen
When an electrical outage cannot be accomplished, w
energized circuits or equipment shall not commence
Medical Center Director’s prior knowledge and writt
Refer to specification Sections 26 05 11, REQUIREME

ELECTRICAL INSTALLATIONS, for additional requiremen

2. Contractor shall submit a request to interrupt a
COR, in writing, 14 days in advance of proposed int
Request shall state reason, date, exact time of, an
duration of such interruption.

3. Contractor will be advised (in writing) of appro
of which other date and/or time such interruption w
inconvenience to operations of Medical Center. Inte
approved by Medical Center may occur at other than
normal working hours.

4. Major interruptions of any system must be reques
least 15 calendar days prior to the desired time an
performed as directed by the COR. The COR shall de
date, starting time and duration of major system ou

5. In case of a contract construction emergency, se
interrupted on approval of COR. Such approval will
writing as soon as practical.

6. Whenever it is required that a connection fee be
utility provider for new permanent service to the c
project, for such items as water, sewer, electricit
payment of such fee shall be the responsibility of
and not the Contractor.

L. In the event that a contractor or their subcontr

which causes the unexpected loss of utility service
another building system (i.e fire alarm), they shal
immediately. If the COR is not available, immediat
emergency office to report the incident

M. Abandoned Lines: All service lines such as wires

ducts, pipes and the like, and their hangers or sup

be abandoned shall be removed unless otherwise dire
lines which cannot be removed shall not be capped i
but shall be removed and sealed, capped or plugged
furred spaces, in unfinished areas, or within walls

that they are completely behind the finished surfac
cables and wiring in conduits which cannot be remov

GENERAL REQUIREMENTS
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N. Coordinate the work for this contract with other construction

operations as directed by the COR.

1.7 ALTERATIONS

A. Survey: Before any work is started, the Contract or shall make a

thorough survey with the COR and a representative o
of areas of buildings in which alterations occur an
anticipated routes of access, and furnish a report,
three, to the COR. This report shall list by rooms

1. Existing condition and types of resilient floori
walls and other surfaces not required to be altered
affected areas of building.

2. Existence and conditions of items such as plumbi
accessories, electrical fixtures, equipment, veneti
shades, etc., required by drawings to be either reu
or both.

3. Shall note any discrepancies between drawings an
conditions at site.

4. Shall designate areas for working space, materia
routes of access to areas within buildings where al
and which have been agreed upon by Contractor and C

B. Any items required by drawings to be either reus

both, found during this survey to be nonexistent, o

to be in such condition that their use is impossibl

shall be furnished and/or replaced by Contractor wi
accordance with specifications which will be furnis
Provided the contract work is changed by reason of

the contract will be modified accordingly, under pr

entitled "DIFFERING SITE CONDITIONS" (FAR 52.236-2)
52.243-4 and VAAR 852.236-88).

C. Re-Survey: Thirty days before expected partial o

date, the Contractor and COR together shall make a
of the areas of buildings involved. They shall furn
conditions then existing, of resilient flooring, do

and other surfaces as compared with conditions of s
first condition survey report:

1. Re-survey report shall also list any damage caus
such flooring and other surfaces, despite protectio
will form basis for determining extent of repair wo
Contractor to restore damage caused by Contractor's
executing work of this contract.

f VA Supply Service,
d areas which are
signed by all

and spaces:

ng, doors, windows,
throughout
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sed or relocated,
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Is storage and
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D. Protection: Provide the following protective mea sures:

GENERAL REQUIREMENTS
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1. Wherever existing roof surfaces are disturbed th
protected against water infiltration. In case of le
be repaired immediately upon discovery.

2. Temporary protection against damage for portions
structures and grounds where work is to be done, ma
and equipment moved and/or relocated.

3. Protection of interior of existing structures at
damage, dust and weather inclemency. Wherever work
floor surfaces that are to remain in place shall be
protected prior to starting work, and this protecti
maintained intact until all work in the area is com

1.8 INFECTION PREVENTION MEASURES

A. Implement the requirements of VAMC's Infection C

(ICRA) team. ICRA Group may monitor dust in the vic
construction work and require the Contractor to tak
immediately if the safe levels are exceeded.

B. Establish and maintain a dust control program as

contractor’s infection preventive measures in accor
guidelines provided by ICRA Group. Prior to start o

plan detailing project-specific dust protection mea

periodic status reports, and submit to Project Eng

ICRA team for review for compliance with contract r
accordance with Section 01 33 23, SHOP DRAWINGS, PR
SAMPLES.

1. All personnel involved in the construction or re
shall be educated and trained in infection preventi
established by the medical center.

C. Medical center Infection Control personnel shall

disease (e.g. aspergillosis) as appropriate during
baseline of conditions may be established by the me
to the start of work and periodically during the co
determine impact of construction activities on indo
addition:

1. The COR and VAMC Infection Control personnel sha
differential monitoring documentation to verify tha
differentials in the construction zone and in the p
are appropriate for their settings. The requirement
pressure in the construction zone shall depend on t
type of activity. Upon notification, the contractor
corrective measures to restore proper pressure diff
needed.

GENERAL REQUIREMENTS
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2. In case of any problem, the medical center, alon

from the contractor, shall conduct an environmental
find and eliminate the source.

D. In general, following preventive measures shall
construction to keep down dust and prevent mold.

1. Dampen debris to keep down dust and provide temp

partitions in existing structures where directed by
shall blank off ducts and diffusers to prevent circ
into occupied areas during construction.

2. Do not perform dust producing tasks within occup

the approval of the COR. For construction in any ar
remain jointly occupied by the medical Center and C
workers, the Contractor shall:

a. Provide dust proof one-hour fire-rated temporary
construction barriers to completely separate constr
the operational areas of the hospital in order to ¢
debris and dust. Barriers shall be sealed and made
hospital occupied side. Install a self-closing rate
metal frame, commensurate with the partition, to al
access. Maintain negative air at all times. A fire
polystyrene, 6-mil thick or greater plastic barrier

fire codes may be used where dust control is the on
an agreement is reached with the COR and Medical Ce

b. HEPA filtration is required where the exhaust du
the breathing zone. Contractor shall verify that ¢
exhaust to exterior is not reintroduced to the medi
through intake vents, or building openings. Install
Efficiency Particulate Accumulator) filter vacuum s

95% capture of 0.3 microns including pollen, mold s

particles. Insure continuous negative air pressures

within the work area. HEPA filters should have ASHR

prefilter to extend the useful life of the HEPA. Pr
primary and secondary filtrations units. Exhaust ho
heavy duty, flexible steel reinforced and exhausted
is not reintroduced to the medical center.

c. Adhesive Walk-off/Carpet Walk-off Mats, minimum
(24" x 36"), shall be used at all interior transiti
construction area to occupied medical center area.
shall be changed as often as required to maintain c
areas directly outside construction area at all tim

d. Vacuum and wet mop all transition areas from con

occupied medical center at the end of each workday.

utilize HEPA filtration. Maintain surrounding area
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Remove debris as they are created. Transport these
construction area in containers with tightly fittin

e. The contractor shall not haul debris through pat
without prior approval of the COR and the Medical C
approved, debris shall be hauled in enclosed dust p
containers or wrapped in plastic and sealed with du
sharp objects should be allowed to cut through the
down the exterior of the containers with a damp rag
dust. All equipment, tools, material, etc. transpor
occupied areas shall be made free from dust and moi
vacuuming and wipe down.

f. Using a HEPA vacuum, clean inside the barrier an
tile prior to replacement. Any ceiling access panel
investigation beyond sealed areas shall be sealed i
when unattended.

g. There shall be no standing water during construc
includes water in equipment drip pans and open cont
the construction areas. All accidental spills must
and dried within 12 hours. Remove and dispose of po
that remain damp for more than 72 hours.

h. At completion, remove construction barriers and cei
protection carefully, outside of normal work hours.
clean all surfaces free of dust after the removal.

i. If the project requires activities to be performed
interstitial space, the Contractor shall take neces
including step-off pads and wet mopping to limit th
interstitial floor material from migrating beyond t
interstitial space.

E. Final Cleanup:

1. Upon completion of project, or as work progresse
construction debris from above ceiling, vertical sh
chases that have been part of the construction.

2. Perform HEPA vacuum cleaning of all surfaces in
area. This includes walls, ceilings, cabinets, furn
or free standing), partitions, flooring, etc.

3. All new air ducts shall be cleaned prior to fina

4. Remove all material from work areas. The COR sh
materials have been removed.
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1.9 DISPOSAL AND RETENTION

A. Materials and equipment accruing from work remov ed and from alteration

of buildings or structures, or parts thereof, shall
follows:

1. Reserved items which are to remain property of t
identified by attached tags as items to be stored.
property of the Government shall be removed or disl
present locations in such a manner as to prevent da
be detrimental to re-installation and reuse. Store
directed by COR.

2. Items not reserved shall become property of the
removed by Contractor from Medical Center. The Cont
notify the COR prior to disposing any piece of equi
ID tag.

3. Items of portable equipment and furnishings loca
spaces in which work is to be done under this contr
the property of the Government. When rooms and spac
the Department of Veterans Affairs during the alter
such items which are NOT required by drawings and s
be either relocated or reused will be removed by th
advance of work to avoid interfering with Contracto

1.10 PROTECTION OF EXISTING VEGETATION, STRUCTURES,

IMPROVEMENTS

A. The Contractor shall protect from damage all exi

utilities at or near the work site and on adjacent

party, the locations of which are made known to or

the Contractor. The Contractor shall repair any dam
facilities, including those that are the property o
resulting from failure to comply with the requireme

or failure to exercise reasonable care in performin
Contractor fails or refuses to repair the damage pr
have the necessary work performed and charge the co
Contractor.

B. Refer to FAR clause 52.236-7, "Permits and Respo

included in General Conditions. A National Pollutan
Elimination System (NPDES) permit is required for t
Contractor is considered an "operator" under the pe
extensive responsibility for compliance with permit

will make the permit application available at the (
center) office. The apparent low bidder, contractor
subcontractors shall furnish all information and ce

are required to comply with the permit process and
Many of the permit requirements will be satisfied b
construction as shown and specified. Some requireme

GENERAL REQUIREMENTS
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Contractor's method of operations and operations pl anning and the
Contractor is responsible for employing best manage ment practices. The
affected activities often include, but are not limi ted to the

following:

- Designating areas for equipment maintenance and r epair;

- Providing waste receptacles at convenient locatio ns and provide

regular collection of wastes;

Locating equipment wash down areas on site, and p rovide appropriate
control of wash-waters;

- Providing protected storage areas for chemicals, paints, solvents,
fertilizers, and other potentially toxic materials; and
- Providing adequately maintained sanitary faciliti es.

1.11 RESTORATION

A. Remove, cut, alter, replace, patch and repair ex isting work as
necessary to install new work. Except as otherwise shown or specified,
do not cut, alter or remove any structural work, an d do not disturb any
ducts, plumbing, steam, gas, or electric work witho ut approval of the
COR. Existing work to be altered or extended and th at is found to be
defective in any way, shall be reported to the COR before it is
disturbed. Materials and workmanship used in restor ing work shall
conform in type and quality to that of original exi sting construction,

except as otherwise shown or specified.

B. Upon completion of contract, deliver work comple te and undamaged.
Existing work (walls, ceilings, partitions, floors, mechanical and
electrical work, lawns, paving, roads, walks, etc.) disturbed or
removed as a result of performing required new work , shall be patched,
repaired, reinstalled, or replaced with new work, a nd refinished and
left in as good condition as existed before commenc ing work.

C. At Contractor's own expense, Contractor shall im mediately restore to
service and repair any damage caused by Contractor' s workmen to
existing piping and conduits, wires, cables, etc., of utility services
or of fire protection systems and communications sy stems (including
telephone) which are indicated on drawings and whic h are not scheduled

for discontinuance or abandonment.

D. Expense of repairs to such utilities and systems not shown on drawings
or locations of which are unknown will be covered b y adjustment to
contract time and price in accordance with clause e ntitled "CHANGES"
(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING S ITE CONDITIONS" (FAR
52.236-2).

GENERAL REQUIREMENTS
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1.12 PHYSICAL DATA

A. Any data and information furnished or referred i
information. The Government shall not be responsibl
interpretation of or conclusion drawn from the data
the Contractor.

1.13 AS-BUILT DRAWINGS

A. The contractor shall maintain two full size sets
which will be kept current during construction of t
include all contract changes, modifications and cla

B. All variations shall be shown in the same genera
contract drawings. To insure compliance, as-built d
made available for the COR's review, as often as re

C. Contractor shall deliver two approved completed
drawings to the COR within 15 calendar days after e
and after the acceptance of the project by the COR.

D. Paragraphs A, B, & C shall also apply to all sho

1.14 TEMPORARY USE OF EXISTING ELEVATORS

A. Use of existing elevator for handling building m
Contractor's personnel will be permitted subject to
provisions:

1. Contractor makes all arrangements with the COR f
The COR will ascertain that elevators are in proper

2. Contractor covers and provides maximum protectio
elevator components:

a. Entrance jambs, heads soffits and threshold plat

b. Entrance columns, canopy, return panels and insi
car enclosure walls.

c. Finish flooring.

3. All parts of main controller, starter, relay pan
worn or damaged during temporary use shall be remov
with new parts, if recommended by elevator inspecto
is released by Contractor.

4. Place elevator in condition equal, less normal w
existing at time it was placed in service of Contra
by COR.

5. The Contractor shall only use the elevators to m
are designated by the COR.

GENERAL REQUIREMENTS
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1.15 TEMPORARY TOILETS

A. Contractor may have for use of Contractor's work men, such toilet
accommodations as may be assigned to Contractor by Medical Center.
Contractor shall keep such places clean and be resp onsible for any
damage done thereto by Contractor's workmen. Failur e to maintain
satisfactory condition in toilets will deprive Cont ractor of the

privilege to use such toilets.

1.16 AVAILABILITY AND USE OF UTILITY SERVICES

A. The Government shall make all reasonably require d amounts of utilities
available to the Contractor from existing outlets a nd supplies, as
specified in the contract. The amount to be paid by the Contractor for
chargeable electrical services shall be the prevalil ing rates charged to
the Government. The Contractor shall carefully cons erve any utilities

furnished without charge.

B. Heat: Furnish temporary heat necessary to preven t injury to work and
materials through dampness and cold. Use of open sa lamanders or any
temporary heating devices which may be fire hazards or may smoke and
damage finished work, will not be permitted. Mainta in minimum

temperatures as specified for various materials:

1.17 TESTS
A. Pre-test electrical equipment and systems and ma ke corrections required
for proper operation of such systems before request ing final tests.

Final test will not be conducted unless pre-tested.

B. Conduct final tests required in various sections of specifications in
presence of an authorized representative of the COR . Contractor shall
furnish all labor, materials, equipment, instrument s, and forms, to

conduct and record such tests.

C. Electrical systems shall be balanced, controlled and coordinated. A
system is defined as the entire complex which must be coordinated to
work together during normal operation to produce re sults for which the
system is designed. For example, air conditioning s upply air is only
one part of entire system which provides comfort co nditions for a
building. Other related components are return air, exhaust air, steam,
chilled water, refrigerant, hot water, controls and electricity, etc.
Another example of a complex which involves several components of
different disciplines is a boiler installation. Eff icient and
acceptable boiler operation depends upon the coordi nation and proper
operation of fuel, combustion air, controls, steam, feedwater,

condensate and other related components.

D. All related components as defined above shall be functioning when any
system component is tested. Tests shall be complete d within a
reasonably short period of time during which operat ing and

environmental conditions remain reasonably constant

GENERAL REQUIREMENTS
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E. Individual test result of any component, where r
accepted when submitted with the test results of re
of the entire system.

equired, will only be
lated components and

1.18 INSTRUCTIONS

A. Contractor shall furnish Maintenance and Operati ng manuals and verbal

instructions when required by the various sections
specifications and as hereinafter specified.

B. Manuals: Maintenance and operating manuals (four

separate piece of equipment shall be delivered to t
with the delivery of the equipment to the job site.
complete, detailed guides for the maintenance and o
equipment. They shall include complete information
starting, adjusting, maintaining in continuous oper
periods of time and dismantling and reassembling of
and sub-assembly components. Manuals shall include
all component parts clearly cross-referenced to dia
illustrations. lllustrations shall include "explode
identifying each separate item. Emphasis shall be p
special tools and instruments. The function of each
component, accessory and control shall be clearly a
explained. All necessary precautions for the operat
and the reason for each precaution shall be clearly
must reference the exact model, style and size of t
equipment and system being furnished. Manuals refer
similar to but of a different model, style, and siz
furnished will not be accepted.

C. Instructions: Contractor shall provide qualified

manufacturers' representatives to give detailed ins
assigned Department of Veterans Affairs personnel i
complete maintenance for each piece of equipment. A
will be at the job site. These requirements are mor
detailed in the various technical sections. Instruc
items of equipment that are component parts of a co
be given in an integrated, progressive manner. All
every piece of component equipment in a system shal
instructions for all items included in the system h

This is to assure proper instruction in the operati
systems. All instruction periods shall be at such t

the COR and shall be considered concluded only when
satisfied in regard to complete and thorough covera
of Veterans Affairs reserves the right to request t
substitution for, any instructor who, in the opinio

not demonstrate sufficient qualifications in accord
requirements for instructors above.
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D. The Contractor shall provide videotaped training sessions for all items
requiring training. Provide two (2) DVDs of traini ng sessions.

1.19 SAFETY SIGN

A. Provide a Safety Sign where directed by COR. Fac e of sign shall be 19
mm (3/4 inch) thick exterior grade plywood. Provide two 100 mm by 100
mm (four by four inch) posts extending full height of sign and 900 mm
(three feet) into ground. Set bottom of sign level at 1200 mm (four

feet) above ground.

B. Paint all surfaces of Safety Sign and posts with one prime coat and two
coats of white gloss paint. Letters and design shal | be painted with
gloss paint of colors noted.

C. Maintain sign and remove it when directed by COR

D. Standard Detail Drawing Number SD10000-02(Found on VA TIL) of safety
sign showing required legend and other characterist ics of sign is shall
be supplied by the COR. Post the number of accident free days on a
daily basis.

1.20 HISTORIC PRESERVATION

Where the Contractor or any of the Contractor's em ployees, prior to, or
during the construction work, are advised of or dis cover any possible
archeological, historical and/or cultural resources , the Contractor
shall immediately notify the COR verbally, and then with a written
follow up.

1.21 UNIT PRICES

The Contractor shall provide the following unit pr ices for use in
replacing any electrical equipment determined to be inadequate in
rating from the Electrical Coordination Study speci fied in Division 26,
that is not identified to be replaced under other p ortions of the work.
The unit prices shall include removal of old equipm ent, materials and
installation of new equipment, and reconnection of all wiring.

225A MCB Branch Panelboard and breakers
225A MLO Branch Panelboard and breakers
400A MCB Branch Panelboard and breakers

400A MLO Branch Panelboard and breakers

GENERAL REQUIREMENTS
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---END---
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METHOD OF PROCEDURE

(MOP)

This Method of Procedure (MOP) is prepared to provide The Philadelphia Medical Center with an
overview of the installation activity that is to be performed in the

Building System

The installation activity is scheduled as follows:

Start Date Time Completion Date

The general description of work is

GENERAL REQUIREMENTS
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It is understood that work will not begin until , The COR approves this MOP,
assigns areas of responsibilities for the VA Staff (by name, title, location and telephone number), and
ensures manpower coverage during the installation. For the Resident Engineer’s review, each of the
following items are covered in this MOP (a check in the box represents material is furnished as an
attachment):

A. Equipment to be installed, removed, and/or modified by location
B. The working equipment that may be affected

C. When working equipment may be taken out-of-service

. A copy of the installation/modification and test documentation
E. Protection of equipment; floors, walls etc.

F. Space requirements for storage of tools and materials

o o o o o o o
)

G. Contingency plans for Emergency Situation, including emergency contact names and
numbers

[ H. Other pertinent factors

This general MOP has been reviewed and agreement reached on the installation undertaking. A detailed
step-by-step procedure O is [ is not required (refer to specification section for clarity). (If a detailed
MOP is required, it will be submitted to and approved by The COR at The Philadelphia VA Medical
Center, a minimum of two weeks prior to installation start.)

This Method of Procedure shall be submitted to the Resident Engineer and the Design Professional as a
Submittal for review and approval. The Resident Engineer and/or the Design Professional reserves the
right to comment and request a resubmittal of the MOP by the Contractor until all items are addressed
to their satisfaction.

If for any reason the work has been delayed and cannot be performed on the date indicated in the
original MOP, a revised MOP shall be resubmitted for review and acceptance based on the criteria listed
above.

The contractor shall convey all procedures to the Resident Engineer via this written Method of
Procedure. Under no circumstances shall procedures be conveyed orally.

The contractor shall indicate all durations of activities (i.e. hours, days, weeks), in a clear and concise

manner, based on any specific parameters given by the Resident Engineer with respect to outages.

GENERAL REQUIREMENTS
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The contractor shall provide all safety equipment, temporary partitions, flagmen, etc. to provide a safe
working environment. Under no circumstances shall work be performed in areas subject to patients and
the general public without creating barricades, and/or temporary partitions.

The contractor shall allow for sufficient time for the MOP review process to be completed. Failure to do
so shall not alter the project completion schedule. Review time shall be as follows:

COR - 14 days from receipt of MOP

Design Professional — 7 days from receipt from the COR
Approved By: (Electrical Contractor)
Name Title Date
Approved By (Philadelphia VA Medical Center

Representatives)

Name Title Date
Name Title Date
Name Title Date
Approved By (Design Professional)
Name Title Date

GENERAL REQUIREMENTS
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CHECKLIST OF PERTINENT ITEMS

Work should not start on this portion of the job until this form and the entire MOP have been signed by
the responsible Philadelphia VA Medical Center Representatives.

All work shall be done during “off-hours”, which are from 5:00 PM- 2:00 AM, Monday thru Friday and
weekends. Weekend work shall be coordinated with the Resident Engineer.

Work that involves the shut-down of equipment shall not occur earlier that 10:00 PM, Monday thru
Friday. Weekend work shall be coordinated with the Resident Engineer.

Work that involves shut-downs of critical hospital functions (i.e. operating rooms, critical care areas,
etc.) shall be coordinated with the Resident Engineer. This work may be cancelled at any time by the VA
Hospital Staff, due to unforeseen conditions and emergency use of these functions.

All Core Drilling or work that involves excessive noise and/or dust shall be performed during “off-hours”.

Items checked below are applicable to this job and will be reviewed, observed and used as an integral
part of this MOP. Place a check as each of the following items are discussed and agreed upon:

Safety
. Warning signs, tags, etc., available.
. Safety cones marking work areas.
. Appropriate personal protective equipment (PPE)
. Lock-out/Tag-out procedures
. Location of fire equipment, etc.
General
. Location of equipment
. Shutdowns of equipment and durations
. Work hours
. Restoration procedures.
. Protection of floors, walls, doors, etc., and building exterior.
. Names of Employees who will be performing work and contact information
. Names of Employees who will be supervising work and contact information
Temporary Services
. Temporary feeders
. Temporary generator
Affected Areas
1. Areas affected by outage
2. Notification of affected employees
3. Any hazardous conditions that warrant notification of the
Responsible Equipment/Maintenance Engineer.
4. Contingency Plans and emergency contact information
5. Duration of Outage
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METHOD OF PROCEDURE

Date: Building: System:
Physical Address of Installers: MOP Preparer & Phone #:
Site:
MOP Preparer Title:
Step Responsible Work shift Completion
g | Critic Party / List below the installation activity, equipment involved, Date and Initials
al and steps in numerical order required to complete the job (i.e. 7am— Time
Dept (General MOP description can be listed as step 1) 4pm)
(Y/N)

GENERAL REQUIREMENTS
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Step Responsible Work shift Completion
# Critic Party / List below the installation activity, equipment involved, Date and Initials
al and steps in numerical order required to complete the job (i.e. 7am- Time
Department (General MOP description can be listed as step 1) 4pm)
(Y/N)
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Restoration procedures in the event of any problems or equipment failures have been considered by the
Electrical Contractor. Their respective responsibilities and planned operations to restore service have
been reviewed.

Emergency Restoration Procedures:

APPROVAL:

Approved By (Electrical Contractor)

Name Title Date

Approved By (Philadelphia VA Medical Center

Representatives)

Name Title Date
Name Title Date
Name Title Date
Approved By (Design Professional)

Name Title Date

GENERAL REQUIREMENTS
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SECTION 01 32 16.15
PROJECT SCHEDULES
(SMALL PROJECTS — DESIGN/BID/BUILD)

PART 1- GENERAL
1.1 DESCRIPTION:

A. The Contractor shall develop a Critical Path Met hod (CPM) plan and
schedule demonstrating fulfillment of the contract requirements
(Project Schedule), and shall keep the Project Sche dule up-to-date in
accordance with the requirements of this section an d shall utilize the
plan for scheduling, coordinating and monitoring wo rk under this
contract (including all activities of subcontractor s, equipment vendors
and suppliers). Conventional Critical Path Method ( CPM) technique shall
be utilized to satisfy both time and cost applicati ons.

1.2 CONTRACTOR'S REPRESENTATIVE:

A. The Contractor shall designate an authorized rep resentative responsible
for the Project Schedule including preparation, rev iew and progress
reporting with and to the Contracting Officer's Rep resentative (COR).

B. The Contractor's representative shall have direc t project control and
complete authority to act on behalf of the Contract or in fulfilling the

requirements of this specification section.

C. The Contractor’s representative shall have the o ption of developing the
project schedule within their organization or to en gage the services of
an outside consultant. If an outside scheduling co nsultant is
utilized, Section 1.3 of this specification will ap ply.

1.3 CONTRACTOR'S CONSULTANT:

A. The Contractor shall submit a qualification prop osal to the COR, within

10 days of bid acceptance. The qualification propos al shall include:

1. The name and address of the proposed consultant.

2. Information to show that the proposed consultant has the
gualifications to meet the requirements specified i n the preceding
paragraph.

3. A representative sample of prior construction pr ojects, which the
proposed consultant has performed complete project scheduling
services. These representative samples shall be of similar size and
scope.

B. The Contracting Officer has the right to approve or disapprove the
proposed consultant, and will notify the Contractor of the VA decision
PROJECT SCHEDULES
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within seven calendar days from receipt of the qual
In case of disapproval, the Contractor shall resubm
consultant within 10 calendar days for renewed cons
Contractor shall have their scheduling consultant a
submitting any schedule for approval.

1.4 COMPUTER PRODUCED SCHEDULES

A. The contractor shall provide monthly, to the Dep

Affairs (VA), all computer-produced time/cost sched
generated from monthly project updates. This monthl
will include: three copies of up to five different

of all pages) available within the user defined rep
scheduling software approved by the Contracting Off
listing of all project schedule changes, and associ
the update and an electronic file of this data; and
monthly updated schedule in PDM format. These must
and substantively support the contractor’'s monthly
the signed look ahead report. The COR shall identif
report formats that the contractor shall provide.

B. The contractor shall be responsible for the corr

of the computer-produced reports. The Contractor sh
for the accurate and timely submittal of the update
and all CPM data necessary to produce the computer
request that is specified.

C. The VA will report errors in computer-produced r

Contractor’s representative within ten calendar day
reports. The Contractor shall reprocess the compute
and associated diskette(s), when requested by the C
representative, to correct errors which affect the

for the project.

1.5 THE COMPLETE PROJECT SCHEDULE SUBMITTAL
A. Within 45 calendar days after receipt of Notice

Contractor shall submit for the Contracting Officer
blue line copies of the interim schedule on sheets
mm (30 x 42 inches) and an electronic file in the p
CPM schedule program. The submittal shall also incl
a computer-produced activity/event ID schedule show

duration; phase completion dates; and other data, i

PROJECT SCHEDULES
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Each activity/event on the computer-produced schedu
a minimum, but not limited to, activity/event ID, a
description, duration, budget amount, early start d
date, late start date, late finish date and total f
activity/event relationships shall be restricted to
start-to-start without lead or lag constraints. Act
constraints, not required by the contract, will not
submitted to and approved by the Contracting Office
shall make a separate written detailed request to t
Officer identifying these date constraints and secu
Officer’s written approval before incorporating the
diagram. The Contracting Officer’'s separate approva
Schedule shall not excuse the contractor of this re
events (non-work) will be permitted where necessary
logic among work events, but must have zero duratio
working schedule shall reflect the Contractor's app
the complete project.
shall contain no contract changes or delays which m
incurred during the final network diagram developme
reflect the entire contract duration as defined in

These changes/delays shall be entered at the first
final Project Schedule has been approved. The Contr
their requests for time and supporting time extensi
contract time as a result of contract changes/delay
update, and in accordance with Article, ADJUSTMENT
COMPLETION.

D. Within 30 calendar days after receipt of the com

Project Schedule and the complete final Project Sch
Contracting Officer or his representative, will do
following:

1. Notify the Contractor concerning his actions, op
objections.

2. A meeting with the Contractor at or near the job
review, correction or adjustment of the proposed pl
scheduled if required. Within 14 calendar days afte
review, the Contractor shall revise and shall submi

copies of the revised Project Schedule, three copie

PROJECT SCHEDULES
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computer-produced activity/event ID schedule and a revised

electronic file as specified by the Contracting Off icer. The revised

submission will be reviewed by the Contracting Offi cer and, if found
to be as previously agreed upon, will be approved.

E. The approved baseline schedule and the computer- produced schedule(s)

generated there from shall constitute the approved baseline schedule

until subsequently revised in accordance with the r equirements of this

section.

F. The Complete Project Schedule shall contain appr oximately _36work
activities/events.

1.6 WORK ACTIVITY/EVENT COST DATA

A. The Contractor shall cost load all work activiti es/events except

procurement activities. The cumulative amount of al
activities/events (including alternates) shall equa
price. Prorate overhead, profit and general conditi
activities/events for the entire project length. Th
generate from this information cash flow curves ind
the total percentage of work activity/event dollar

be in place on early finish, late finish. These cas

be used by the Contracting Officer to assist him in
approval or disapproval of the cost loading. Negati
activity/event cost data will not be acceptable, ex

| cost loaded work
| the total contract
ons on all work

e contractor shall
icating graphically
value scheduled to
h flow curves will
determining

ve work

cept on VA issued

contract changes.

B. The Contractor shall cost load work activities/e vents for guarantee
period services, test, balance and adjust various s ystems in accordance
with the provisions in Article, FAR 52.232 — 5 (PAY MENT UNDER
FIXED-PRICE CONSTRUCTION CONTRACTS) and VAAR 852.23 6 — 83 (PAYMENT
UNDER FIXED-PRICE CONSTRUCTION CONTRACTS).

C. In accordance with FAR 52.236 — 1 (PERFORMANCE O F WORK BY THE
CONTRACTOR) and VAAR 852.236 — 72 (PERFORMANCE OF W ORK BY THE
CONTRACTOR), the Contractor shall submit, simultane

per work activity/event of the construction schedul

ously with the cost
e required by this
Section, a responsibility code for all activities/e vents of the project
for which the Contractor's forces will perform the work.

vents for all BID ITEMS

TEM work shall equal

D. The Contractor shall cost load work activities/e
including ASBESTOS ABATEMENT. The sum of each BID |

the value of the bid item in the Contractors' bid.

PROJECT SCHEDULES
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1.7 PROJECT SCHEDULE REQUIREMENTS
A. Show on the project schedule the sequence of wor
required for complete performance of all items of w
Shall:
1. Show activities/events as:

a. Contractor's time required for submittal of shop
templates, fabrication, delivery and similar pre-co
work.

b. Contracting Officer's and Architect-Engineer's r
approval of shop drawings, equipment schedules, sam
template, or similar items.

c. Interruption of VA Facilities utilities, deliver
furnished equipment, and rough-in drawings, project
any other specification requirements.

d. Test, balance and adjust various systems and pie
maintenance and operation manuals, instructions and
maintenance tasks.

e. VA inspection and acceptance activity/event with
duration of five work days at the end of each phase
immediately preceding any VA move activity/event re
contract phasing for that phase.

2. Show not only the activities/events for actual ¢

each trade category of the project, but also trade

indicate the movement of trades from one area, floo

to another area, floor, or building, for at least f

are performing major work under this contract.

3. Break up the work into activities/events of a du

than 20 work days each or one reporting period, exc

non-construction activities/events (i.e., procureme

delivery of equipment, concrete and asphalt curing)
activities/events for which the COR may approve th
longer duration. The duration for VA approval of an

submittal, shop drawing, or other submittals will n

20 work days.

4. Describe work activities/events clearly, so the

identifiable for assessment of completion. Activiti

PROJECT SCHEDULES
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"start,” "continue," or "completion," are not speci

be allowed. Lead and lag time activities will not b

5. The schedule shall be generally numbered in such
either discipline, phase or location of the work.

B. The Contractor shall submit the following suppor
to the project schedule:

1. The appropriate project calendar including worki
holidays.

2. The planned number of shifts per day.

3. The number of hours per shift.

Failure of the Contractor to include this data shal

of the submittal until the Contracting Officer is i

missing data.

C. To the extent that the Project Schedule or any r
shows anything not jointly agreed upon, it shall no
been approved by the COR. Failure to include any e
required for the performance of this contract shall
Contractor from completing all work required within
completion date of each phase regardless of the CO
Project Schedule.

D. Compact Disk Requirements and CPM Activity/Event
Submit to the VA an electronic file(s) containing o
required to produce a schedule, reflecting all the

the complete project schedule being submitted.

1.8 PAYMENT TO THE CONTRACTOR:

A. Monthly, the contractor shall submit the AIA app
certificate for payment documents G702 & G703 refle
schedule activities and cost data in accordance wit

the following Article, PAYMENT AND PROGRESS REPORTI

upon which progress payments will be made pursuant

52.232 — 5 (PAYMENT UNDER FIXED-PRICE CONSTRUCTION
852.236 — 83 (PAYMENT UNDER FIXED-PRICE CONSTRUCTIO

Contractor shall be entitled to a monthly progress
approval of estimates as determined from the curren
project schedule. Monthly payment requests shall in
all agreed upon project schedule changes and associ
electronic file (s) of the resulting monthly update

PROJECT SCHEDULES
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B. Approval of the Contractor’s monthly Application
contingent, among other factors, on the submittal o
monthly update of the project schedule.

1.9 PAYMENT AND PROGRESS REPORTING

A. Monthly schedule update meetings will be held on
to by the COR and the Contractor. Contractor and th
(if applicable) shall attend all monthly schedule u
Contractor shall accurately update the Project Sche
data required and provide this information to the C
in advance of the schedule update meeting. Job prog
reviewed to verify:

1. Actual start and/or finish dates for updated/com
activities/events.

2. Remaining duration for each activity/event start
start, but not completed.

3. Logic, time and cost data for change orders, and
agreements that are to be incorporated into the Pro

4. Changes in activity/event sequence and/or durati
made, pursuant to the provisions of following Artic
CONTRACT COMPLETION.

5. Completion percentage for all completed and part
activities/events.

6. Logic and duration revisions required by this se
specifications.

7. Activity/event duration and percent complete sha
independently.

B. After completion of the joint review, the contra
updated computer-produced calendar-dated schedule a

Contracting Officer’s representative with reports i

the Article, COMPUTER PRODUCED SCHEDULES, specified

C. After completing the monthly schedule update, th
representative or scheduling consultant shall rerun
contract change(s) against the prior approved month
The analysis shall only include original workday du
logic agreed upon by the contractor and COR
When there is a disagreement on logic and/or durati

shall use the schedule logic and/or durations provi

PROJECT SCHEDULES
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the COR. After each rerun update, the resulting ele
schedule data file shall be appropriately identifie

the VA in accordance to the requirements listed in
1.7. This electronic submission is separate from th
project schedule update requirements and shall be s
within fourteen (14) calendar days of completing th
update. Before inserting the contract changes durations, ca
taken to ensure that only the original durations wi

analysis, not the reported durations after progress

the final network diagram is approved, the contract

manual progress payment updates on this approved ne
associated reruns for contract changes in each of t

as outlined above for regular update periods. This

detailed record keeping for each of the manual prog

updates.

D. Following approval of the CPM schedule, the VA,

its approved CPM Consultant, RE office representati
subcontractors needed, as determined by the SRE, sh
the monthly updated schedule. The main emphasis sha
work activities to avoid slippage of project schedu

any necessary actions required to maintain project
reporting period. The Government representatives an
should conclude the meeting with a clear understand
and administrative actions necessary to maintain pr
status during the reporting period. This schedule ¢

will occur after each monthly project schedule upda
the resulting schedule reports from that schedule u
project is behind schedule, discussions should incl
further slippage as well as ways to improve the pro
status, when appropriate.

1.10 RESPONSIBILITY FOR COMPLETION

A. If it becomes apparent from the current revised

schedule that phasing or contract completion dates
Contractor shall execute some or all of the followi
1. Increase construction manpower in such quantitie

necessary to eliminate the backlog of work.

PROJECT SCHEDULES
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2. Increase the number of working hours per shift,
day, working days per week, the amount of construct
any combination of the foregoing to eliminate the b
3. Reschedule the work in conformance with the spec

requirements.

B. Prior to proceeding with any of the above action

notify and obtain approval from the COR for the pro
changes. If such actions are approved, the represen
revisions shall be incorporated by the Contractor i
Schedule before the next update, at no additional ¢

Government.

1.11 CHANGES TO THE SCHEDULE
A. Within 30 calendar days after VA acceptance and

project schedule, the Contractor shall submit a rev

(s) and a list of any activity/event changes includ

successors for any of the following reasons:

1. Delay in completion of any activity/event or gro
activities/events, which may be involved with contr
strikes, unusual weather, and other delays will not
Contractor from the requirements specified unless t
shown on the CPM as the direct cause for delaying t
the acceptable limits.

2. Delays in submittals, or deliveries, or work sto
encountered which make rescheduling of the work nec

3. The schedule does not represent the actual prose
of the project.

4. When there is, or has been, a substantial revisi
activity/event costs regardless of the cause for th

B. CPM revisions made under this paragraph which af

approved computer-produced schedules for Government
equipment, vacating of areas by the VA Facility, co

sub phase(s), utilities furnished by the Government

or any other previously contracted item, shall be f

to the Contracting Officer for approval.

C. Contracting Officer's approval for the revised p

relevant data is contingent upon compliance with al

PROJECT SCHEDULES
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of this section and any other previous agreements b y the Contracting

Officer or the VA representative.

D. The cost of revisions to the project schedule re sulting from contract
changes will be included in the proposal for change s in work as
specified in FAR 52.243 — 4 (Changes) and VAAR 852. 236 — 88 (Changes —
Supplemental), and will be based on the complexity of the revision or
contract change, man hours expended in analyzing th e change, and the

total cost of the change.

E. The cost of revisions to the Project Schedule no t resulting from

contract changes is the responsibility of the Contr actor.
1.12 ADJUSTMENT OF CONTRACT COMPLETION

A. The contract completion time will be adjusted on ly for causes specified
in this contract. Request for an extension of the ¢ ontract completion
date by the Contractor shall be supported with a ju stification, CPM
data and supporting evidence as the COR may deem n ecessary for
determination as to whether or not the Contractor i s entitled to an
extension of time under the provisions of the contr act. Submission of
proof based on revised activity/event logic, durati ons (in work days)
and costs is obligatory to any approvals. The sched ule must clearly
display that the Contractor has used, in full, all the float time
available for the work involved in this request. Th e Contracting
Officer's determination as to the total number of d ays of contract
extension will be based upon the current computer-p roduced
calendar-dated schedule for the time period in ques tion and all other

relevant information.

B. Actual delays in activities/events which, accord ing to the computer-
produced calendar-dated schedule, do not affect the extended and
predicted contract completion dates shown by the cr itical path in the
network, will not be the basis for a change to the contract completion
date. The Contracting Officer will within a reasona ble time after
receipt of such justification and supporting eviden ce, review the facts
and advise the Contractor in writing of the Contrac ting Officer's
decision.

C. The Contractor shall submit each request for a ¢ hange in the contract
completion date to the Contracting Officer in accor dance with the
provisions specified under FAR 52.243 — 4 (Changes) and VAAR 852.236 —
88 (Changes — Supplemental). The Contractor shall i nclude, as a part of

PROJECT SCHEDULES
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each change order proposal, a sketch showing all CP M logic revisions,
duration (in work days) changes, and cost changes, for work in question
and its relationship to other activities on the app roved network
diagram.

D. All delays due to non-work activities/events suc h as RFI's, WEATHER,
STRIKES, and similar non-work activities/events sha Il be analyzed on a

month by month basis.
---END---

PROJECT SCHEDULES
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SECTI ON 01 33 23
SHOP DRAW NGS, PRCDUCT DATA, AND SAMPLES

1-1. Refer to Articles titled SPECIFICATIONS AND DR
(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91

AWINGS FOR CONSTRUCTION
), in GENERAL

CONDITIONS.

1-2. For the purposes of this contract, samples, te
and manufacturers' literature and data shall also b
previously referenced requirements. The following t
items collectively as SUBMITTALS.

1-3. Submit for approval, all of the items specific
separate sections of the specification, with inform
evidence full compliance with contract requirements
fabricated articles and the like to be installed in
shall equal those of approved submittals. After an
approved, no change in brand or make will be permit

A. Satisfactory written evidence is presented to, a
that manufacturer cannot make scheduled delivery of

B. Iltem delivered has been rejected and substitutio
an urgent necessity or;

C. Other conditions become apparent which indicates
substitute item to be in best interest of the Gover

1-4. Forward submittals in sufficient time to permi

and approval action by Government. Time submission
lead time for procurement of contract - required it
attributable to untimely and rejected submittals wi
basis for extending contract time for completion.

1-5. Submittals will be reviewed for compliance wit
by Architect-Engineer, and action thereon will be t

behalf of the Architect-Engineer.

1-6. Upon receipt of submittals, Architect-Engineer
number thereto. Contractor, in any subsequent corre
refer to this file and identification number to exp

relative to previously approved or disapproved subm

1-7. The Government reserves the right to require a
whether or not particularly mentioned in this contr

st reports, certificates,
e subject to the

ext refers to all

ally mentioned under the
ation sufficient to
. Materials,
permanent work
item has been
ted unless:

nd approved by COR,
approved item or;

n of a suitable item is

approval of such
nment.
t proper consideration
to assure adequate
ems. Delays
Il not serve as a

h contract requirements
aken by COR on

will assign a file
spondence, shall
edite replies

ittals.

dditional submittals,
act. If additional
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submittals beyond those required by the contract ar e furnished pursuant
to request therefore by COR, adjustment in contract price and time will
be made in accordance with Articles titted CHANGES (FAR 52.243-4) and

CHANGES - SUPPLEMENT (VAAR 852.236-88) of the GENER AL CONDITIONS.

1-8. Schedules called for in specifications and sho wn on shop drawings shall
be submitted for use and information of Department of Veterans Affairs
and Architect-Engineer. However, the Contractor sha Il assume
responsibility for coordinating and verifying sched ules. The COR and
Architect- Engineer assumes no responsibility for ¢ hecking schedules or
layout drawings for exact sizes, exact numbers and detailed positioning
of items.

1-9. Submittals must be submitted by Contractor onl y and shipped prepaid.
COR assumes no responsibility for checking quantiti es or exact numbers

included in such submittals.

A. Submit samples required by Section 09 06 00, SCH EDULE FOR FINISHES, in
qguadruplicate. Submit other samples in single units unless otherwise
specified. Submit shop drawings, schedules, manufac turers' literature
and data, and certificates in quadruplicate, except where a greater

number is specified.

B. Submittals will receive consideration only when covered by a
transmittal letter signed by Contractor. Letter sha Il be sent via first
class mail and shall contain the list of items, nam e of Medical Center,
name of Contractor, contract number, applicable spe cification paragraph
numbers, applicable drawing numbers (and other info rmation required for
exact identification of location for each item), ma nufacturer and
brand, ASTM or Federal Specification Number (if any ) and such
additional information as may be required by specif ications for
particular item being furnished. In addition, catal ogs shall be marked

to indicate specific items submitted for approval.
1. A copy of letter must be enclosed with items, an d any items received
without identification letter will be considered "u nclaimed goods"

and held for a limited time only.

2. Each sample, certificate, manufacturers' literat ure and data shall
be labeled to indicate the name and location of the Medical Center,
name of Contractor, manufacturer, brand, contract n umber and ASTM or

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES
013323-2



VA Project No. 642-11-103 Philadelphia VAMC
AE Works Project No. 12022 Correct Electrical D eficiencies
Bid Documents

Federal Specification Number as applicable and loca tion(s) on
project.

3. Required certificates shall be signed by an auth orized
representative of manufacturer or supplier of mater ial, and by
Contractor.

---END---

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES
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SECTI ON 01 42 19
REFERENCE STANDARDS

PART 1 - GENERAL
1.1 DESCRI PTI ON
This section specifies the availability and source of references and

standards specified in the project manual under par agraphs APPLICABLE
PUBLICATIONS and/or shown on the drawings.

1.2 AVAI LABI LI TY OF SPECI FI CATI ONS LI STED I N THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS FPMR PART 101- 29
(FAR 52.211-1) (AUG 1998)

A. The GSA Index of Federal Specifications, Standar ds and Commercial Iltem
Descriptions, FPMR Part 101-29 and copies of specif ications, standards,
and commercial item descriptions cited in the solic itation may be
obtained for a fee by submitting a request to — GSA Federal Supply
Service, Specifications Section, Suite 8100, 470 Ea st L’Enfant Plaza,
SW, Washington, DC 20407, Telephone (202) 619-8925, Facsimile (202) 619-
8978.

B. If the General Services Administration, Departme nt of Agriculture, or
Department of Veterans Affairs issued this solicita tion, a single copy
of specifications, standards, and commercial item d escriptions cited in
this solicitation may be obtained free of charge by submitting a request
to the addressee in paragraph (a) of this provision . Additional copies

will be issued for a fee.

1.3 AVAI LABI LI TY FOR EXAM NATI ON OF SPECI FI CATI ONS NOT LI STED I N THE GSA | NDEX
OF FEDERAL SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS
(FAR 52.211-4) (JUN 1988)

The specifications and standards cited in this sol icitation can be

examined at the following location:

DEPARMENT OF VETERANS AFFAIRS

Office of Construction & Facilities Management
Facilities Quality Service (0OOCFM1A)

811 Vermont Avenue, NW - Room 462

Washington, DC 20420

Telephone Numbers: (202) 461-8217 or (202) 461-8292
Between 9:00 AM - 3:00 PM

REFERENCE STANDARDS
014219-1
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1.4 AVAILABILITY OF SPECI FI CATI ONS NOT LI STED I N THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS ( FAR 52. 211- 3)

(JUN 1988)

The specifications cited in this solicitation may
associations or organizations listed below.

AA Aluminum Association Inc.
http://www.aluminum.org

AABC Associated Air Balance Council
http://www.aabchg.com

AAMA American Architectural Manufacturer's Associat
http://www.aamanet.org

AAN American Nursery and Landscape Association
http://www.anla.org

AASHTO  American Association of State Highway and Tr
http://www.aashto.org

AATCC American Association of Textile Chemists and
http://www.aatcc.org

ACGIH American Conference of Governmental Industria
http://www.acgih.org

ACI American Concrete Institute
http://www.aci-int.net

ACPA American Concrete Pipe Association
http://www.concrete-pipe.org

ACPPA American Concrete Pressure Pipe Association
http://www.acppa.org

ADC Air Diffusion Council
http://flexibleduct.org
AGA American Gas Association

http://www.aga.org

AGC Associated General Contractors of America
http://www.agc.org

REFERENCE STANDARDS
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AGMA

AHAM

AISC

AISI

AITC

AMCA

ANLA

ANSI

APA

ARI

ASAE

ASCE

ASHRAE

ASME

ASSE

Bid Documents

American Gear Manufacturers Association, Inc.
http://www.agma.org

Association of Home Appliance Manufacturers
http://www.aham.org

American Institute of Steel Construction
http://www.aisc.org

American Iron and Steel Institute
http://www.steel.org

American Institute of Timber Construction
http://www.aitc-glulam.org

Air Movement and Control Association, Inc.
http://www.amca.org

American Nursery & Landscape Association
http://www.anla.org

American National Standards Institute, Inc.
http://www.ansi.org

The Engineered Wood Association
http://www.apawood.org

Air-Conditioning and Refrigeration Institute
http://www.ari.org

American Society of Agricultural Engineers
http://www.asae.org

American Society of Civil Engineers
http://www.asce.org

American Society of Heating, Refrigerating, and
Air-Conditioning Engineers
http://www.ashrae.org

American Society of Mechanical Engineers
http://www.asme.org

American Society of Sanitary Engineering
http://www.asse-plumbing.org

REFERENCE STANDARDS
014219-3



VA Project No. 642-11-103

AE Works Project No. 12022

ASTM

AWI

AWS

AWWA

BHMA

BIA

CAGI

CGA

Cl

CISCA

CISPI

CLFMI

CPMB

CRA

CRSI

American Society for Testing and Materials
http://www.astm.org

Architectural Woodwork Institute
http://www.awinet.org

American Welding Society
http://www.aws.org

American Water Works Association
http://www.awwa.org

Builders Hardware Manufacturers Association
http://www.buildershardware.com

Brick Institute of America
http://www.bia.org

Compressed Air and Gas Institute
http://www.cagi.org

Compressed Gas Association, Inc.
http://www.cganet.com

The Chlorine Institute, Inc.
http://www.chlorineinstitute.org

Ceilings and Interior Systems Construction As
http://www.cisca.org

Cast Iron Soil Pipe Institute
http://www.cispi.org

Chain Link Fence Manufacturers Institute
http://www.chainlinkinfo.org

Concrete Plant Manufacturers Bureau
http://www.cpmb.org

California Redwood Association
http://www.calredwood.org

Concrete Reinforcing Steel Institute
http://www.crsi.org

REFERENCE STANDARDS
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CTI

DHI

EGSA

EEI

EPA

ETL

FAA

FCC

FPS

GANA

FM

GA

GSA

HI

HPVA

Cooling Technology Institute
http://www.cti.org

Door and Hardware Institute
http://www.dhi.org

Electrical Generating Systems Association
http://www.egsa.org

Edison Electric Institute
http://www.eei.org

Environmental Protection Agency
http://www.epa.gov

ETL Testing Laboratories, Inc.
http://www.etl.com

Federal Aviation Administration
http://www.faa.gov

Federal Communications Commission
http://www.fcc.gov

The Forest Products Society
http://www.forestprod.org

Glass Association of North America
http://www.cssinfo.com/info/gana.html/

Factory Mutual Insurance
http://www.fmglobal.com

Gypsum Association
http://www.gypsum.org

General Services Administration
http://www.gsa.gov

Hydraulic Institute
http://www.pumps.org

Hardwood Plywood & Veneer Association
http://www.hpva.org
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ICBO

ICEA

\ICAC

IEEE

IMSA

IPCEA

NBMA

MSS

NAAMM

NAPHCC

NBS

NBBPVI

NEC

NEMA

NFPA

International Conference of Building Officials
http://www.icbo.org

Insulated Cable Engineers Association Inc.
http://www.icea.net

Institute of Clean Air Companies
http://www.icac.com

Institute of Electrical and Electronics Engine
http://www.ieee.org\

International Municipal Signal Association
http://www.imsasafety.org

Insulated Power Cable Engineers Association

Metal Buildings Manufacturers Association
http://www.mbma.com

Manufacturers Standardization Society of the Va
Industry Inc.
http://www.mss-hg.com

National Association of Architectural Metal M
http://www.naamm.org

Plumbing-Heating-Cooling Contractors Associa
http://www.phccweb.org.org

National Bureau of Standards
See - NIST

National Board of Boiler and Pressure Vessel
http://www.nationboard.org

National Electric Code
See - NFPA National Fire Protection Association

National Electrical Manufacturers Association
http://www.nema.org

National Fire Protection Association
http://www.nfpa.org
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NHLA

NIH

NIST

NLMA

NPA

NSF

NWWDA

OSHA

PCA

PCI

PPI

PEI

PTI

RFCI

National Hardwood Lumber Association
http://www.natlhardwood.org

National Institute of Health
http://www.nih.gov

National Institute of Standards and Technology
http://www.nist.gov

Northeastern Lumber Manufacturers Association,
http://www.nelma.org

National Particleboard Association
18928 Premiere Court
Gaithersburg, MD 20879

(301) 670-0604

National Sanitation Foundation
http://www.nsf.org

Window and Door Manufacturers Association
http://www.nwwda.org

Occupational Safety and Health Administration
Department of Labor
http://www.osha.gov

Portland Cement Association
http://www.portcement.org

Precast Prestressed Concrete Institute
http://www.pci.org

The Plastic Pipe Institute
http://www.plasticpipe.org

Porcelain Enamel Institute, Inc.
http://www.porcelainenamel.com

Post-Tensioning Institute
http://www.post-tensioning.org

The Resilient Floor Covering Institute
http://www.rfci.com

REFERENCE STANDARDS

014219-7

Correct Electrical D

Philadelphia VAMC

Bid Documents

Inc.

eficiencies



VA Project No. 642-11-103

AE Works Project No. 12022

RIS

RMA

SCMA

SDI

IGMA

SJl

Redwood Inspection Service
See - CRA

Rubber Manufacturers Association, Inc.
http://www.rma.org

Southern Cypress Manufacturers Association
http://www.cypressinfo.org

Steel Door Institute
http://www.steeldoor.org

Insulating Glass Manufacturers Alliance
http://www.igmaonline.org

Steel Joist Institute
http://www.steeljoist.org

SMACNA  Sheet Metal and Air-Conditioning Contractors

SSPC

STI

SWiI

TCA

TEMA

TPI

uUBC

National Association, Inc.
http://www.smacna.org

The Society for Protective Coatings
http://www.sspc.org

Steel Tank Institute
http://www.steeltank.com

Steel Window Institute
http://www.steelwindows.com

Tile Council of America, Inc.
http://www.tileusa.com

Tubular Exchange Manufacturers Association
http://www.tema.org

Truss Plate Institute, Inc.
583 D'Onofrio Drive; Suite 200
Madison, WI 53719
(608) 833-5900

The Uniform Building Code
See ICBO

REFERENCE STANDARDS
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UL

ULC

WCLIB

WRCLA

WWPA

Underwriters' Laboratories Incorporated
http://www.ul.com

Underwriters' Laboratories of Canada
http://www.ulc.ca

West Coast Lumber Inspection Bureau
6980 SW Varns Road, P.O. Box 23145
Portland, OR 97223

(503) 639-0651

Western Red Cedar Lumber Association
P.O. Box 120786

New Brighton, MN 55112

(612) 633-4334

Western Wood Products Association
http://www.wwpa.org

---END---
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SECTION 01 57 19
TEMPCRARY ENVI RONMENTAL CONTROLS

PART 1 - GENERAL

1.1 DESCRI PTI ON

A. This section specifies the control of environmen tal pollution and
damage that the Contractor must consider for air, w ater, and land
resources. It includes management of visual aesthet ics, noise, solid
waste, radiant energy, and radioactive materials, a s well as other
pollutants and resources encountered or generated b y the Contractor.
The Contractor is obligated to consider specified ¢ ontrol measures with
the costs included within the various contract item s of work.

B. Environmental pollution and damage is defined as the presence of
chemical, physical, or biological elements or agent s which:

1. Adversely affect human health or welfare,

2. Unfavorably alter ecological balances of importa nce to human life,
3. Effect other species of importance to humankind, or;
4. Degrade the utility of the environment for aesth etic, cultural, and

historical purposes.

C. Definitions of Pollutants:

1. Chemical Waste: Petroleum products, bituminous m aterials, salts,
acids, alkalis, herbicides, pesticides, organic che micals, and
inorganic wastes.

2. Debris: Combustible and noncombustible wastes, s uch as leaves, tree
trimmings, ashes, and waste materials resulting fro m construction or
maintenance and repair work.

3. Sediment: Soil and other debris that has been er oded and transported
by runoff water.

4. Solid Waste: Rubbish, debris, garbage, and other discarded solid
materials resulting from industrial, commercial, an d agricultural

operations and from community activities.

5. Surface Discharge: The term "Surface Discharge” implies that the
water is discharged with possible sheeting action a nd subsequent
soil erosion may occur. Waters that are surface dis charged may
terminate in drainage ditches, storm sewers, creeks , and/or "water

TEMPORARY ENVIRONMENTAL CONTROLS
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of the United States" and would require a permit to
from the governing agency.

6. Rubbish: Combustible and noncombustible wastes s
glass and crockery, metal and lumber scrap, tin can

7. Sanitary Wastes:

a. Sewage: Domestic sanitary sewage and human and a

b. Garbage: Refuse and scraps resulting from prepar

dispensing, and consumption of food.

1.2 QUALITY CONTROL

A. Establish and maintain quality control for the e

of all items set forth herein.

B. Record on daily reports any problems in complyin
regulations, and ordinances. Note any corrective ac

1. 3 REFERENCES

A. The publications listed below form a part of thi
extent referenced. The publications are referred to

basic designation only.

B. U.S. National Archives and Records Administratio
33 CFR 328.............. Definitions

1.4 SUBM TTALS

A. In accordance with Section, 01 33 23, SHOP DRAWI

SAMPLES, furnish the following:

1. Environmental Protection Plan: After the contrac
prior to the commencement of the work, the Contract
with the COR to discuss the proposed Environmental
and to develop mutual understanding relative to det
environmental protection. Not more than 20 days aft
the Contractor shall prepare and submit to the COR
written and/or graphic Environmental Protection Pla

not limited to, the following:

Philadelphia VAMC
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a. Name(s) of person(s) within the Contractor's org
(are) responsible for ensuring adherence to the Env
Protection Plan.

b. Name(s) and qualifications of person(s) responsi
manifesting hazardous waste to be removed from the

c. Name(s) and qualifications of person(s) responsi
the Contractor's environmental protection personnel

d. Description of the Contractor's environmental pr
personnel training program.

e. A list of Federal, State, and local laws, regula
permits concerning environmental protection, pollut
noise control and abatement that are applicable to
Contractor's proposed operations and the requiremen
those laws, regulations, and permits.

g. Procedures to provide the environmental protecti
with the applicable laws and regulations. Describe
to correct pollution of the environment due to acci
causes, or failure to follow the procedures as desc
Environmental Protection Plan.

h. Permits, licenses, and the location of the solid
area.

j- Environmental Monitoring Plans for the job site

B. Approval of the Contractor's Environmental Prote
relieve the Contractor of responsibility for adequa
control of pollutants and other environmental prote

1.5 PROTECTI ON OF ENVI RONMENTAL RESOURCES

A. Handle and dispose of solid wastes in such a man
contamination of the environment. Place solid waste
clearing debris) in containers that are emptied on
Transport all solid waste off Government property a

in compliance with Federal, State, and local requir

B. Store chemical waste away from the work areas in
containers and dispose of waste in accordance with

local regulations.

Correct Electrical D
Bid Documents
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C. Handle discarded materials other than those incl uded in the solid waste

category as directed by the COR.

D. Reduction of Noise: Minimize noise using every a ction possible. Perform
noise-producing work in less sensitive hours of the day or week as
directed by the COR. Maintain noise-produced work a t or below the
decibel levels and within the time periods specifie d.

1. Perform construction activities involving repeti tive, high-level
impact noise only between 8:00 a.m. and 6:00p.m unl ess otherwise
permitted by local ordinance or the COR. Repetitive impact noise on
the property shall not exceed the following dB limi tations:
Time Duration of Impact Noise Sound Level in dB
More than 12 minutes in any hour 70
Less than 30 seconds of any hour 85
Less than three minutes of any hour 80
Less than 12 minutes of any hour 75
2. Provide sound-deadening devices on equipment and take noise
abatement measures that are necessary to comply wit h the
requirements of this contract, consisting of, but n ot limited to,
the following:
a. Maintain maximum permissible construction equipm ent noise levels
at 15 m (50 feet) (dBA):
EARTHMOVING MATERIALS HANDLING
FRONT LOADERS 75 CONCRETE MIXERS 75
BACKHOES 75 CONCRETE PUMPS 75
DOZERS 75 CRANES 75
TRACTORS 75 DERRICKS IMPACT 75
SCAPERS 80 PILE DRIVERS 95
GRADERS 75 JACK HAMMERS 75
TRUCKS 75 ROCK DRILLS 80
PAVERS, 80 PNEUMATIC TOOLS 80

TEMPORARY ENVIRONMENTAL CONTROLS
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STATIONARY
PUMPS 75 BLASTING 1--11
GENERATORS 75 SAWS 75
COMPRESSORS 75 VIBRATORS 75

b. Use shields or other physical barriers to restri
transmission.

c. Provide soundproof housings or enclosures for no
machinery.

d. Use efficient silencers on equipment air intakes

e. Use efficient intake and exhaust mufflers on int

engines that are maintained so equipment performs b

levels specified.
f. Line hoppers and storage bins with sound deadeni
g. Conduct truck loading, unloading, and hauling op

noise is kept to a minimum.

3. Measure sound level for noise exposure due to th
least once every five successive working days while
performed above 55 dB(A) noise level. Measure noise
property line or 15 m (50 feet) from the noise sour
greater. Measure the sound levels on the A
General Purpose sound level meter at slow response.
effect of reflective sound waves at buildings, take
900 to 1800 mm (three to six feet) in front of any
Submit the recorded information to the COR noting a

the alternatives for mitigating actions.

E. Restoration of Damaged Property: If any direct o

done to public or private property resulting from a
neglect, or misconduct, the Contractor shall restor
property to a condition equal to that existing befo

additional cost to the Government. Repair, rebuild,

as directed or make good such damage in an acceptab

ct noise

ise-producing

ernal combustion

elow noise

ng material.

erations so that

e construction at
work is being
exposure at the
ce, whichever is

weighing network of a
To minimize the
measurements at
building face.

ny problems and

r indirect damage is
ny act, omission,
e the damaged
re the damage at no
or restore property

le manner.
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F. Final Clean-up: On completion of project and aft er removal of all
debris, rubbish, and temporary construction, Contra ctor shall leave the
construction area in a clean condition satisfactory to the COR.
Cleaning shall include off the station disposal of all items and
materials not required to be salvaged, as well as a Il debris and
rubbish resulting from demolition and new work oper ations.

---END---

TEMPORARY ENVIRONMENTAL CONTROLS
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SECTI ON 01 58 16
TEMPCORARY | NTERI OR SI GNAGE

PART 1 GENERAL
DESCRI PTI ON

This section specifies tenporary interior signs.

PART 2 PRODUCTS
2.1 TEMPORARY SI GNS

A
B
C.

Fabricate from50 Kg (110 pound) mat finish white paper

Cut to 100 mm (4-inch) wide by 300 nm (12 inch) |ong size tag.

Punch 3 nmm (1/8-inch) diameter hole centered on 100 nm (4-i nch)

di nensi on of tag. Edge of Hol e spaced approximately 13 mm (1/2-inch)
fromone end on tag.

Rei nforce hole on both sides with gumred cloth washer or other suitable
mat eri al capable of preventing tie pulling through paper edge.

Ties: Steel wire 0.3 mm (0.0120-inch) thick, attach to tag with tw st
tie, leaving 150 nm (6-inch) |long free ends.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

A

Install tenporary signs attached to room door frame or room door knob

| ever, or pull for doors on corridor openings.

Mark on signs with felt tip marker having approxinmately 3 mm (1/8-inch)
wi de stroke for clearly legible nunbers or letters.

Identify roomw th nunbers as designated on floor plans.

3.2 LOCATI ON

A
B

C

Install on doors that have room corridor, and space nunbers shown.
Doors that do not require signs are as foll ows:
1. Corridor barrier doors (cross-corridor) in corridor with sane
nunber .
Fol di ng doors or partitions.
Toil et or bathroom doors within and between roonmns.
Conmruni cating doors in partitions between roons with corridor
entrance doors.
5. Closet doors within roomns.
Repl ace mi ssing, damaged, or illegible signs.
---END- - -

TEMPORARY | NTERI OR SI GNAGE
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SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the requirements for the management of non-
hazardous building construction and demolition wast e.

B. Waste disposal in landfills shall be minimized t o the greatest extent
possible. Of the inevitable waste that is generated , as much of the
waste material as economically feasible shall be sa Ilvaged, recycled or
reused.

C. Contractor shall use all reasonable means to div ert construction and
demolition waste from landfills and incinerators, a nd facilitate their

salvage and recycle not limited to the following:
1. Waste Management Plan development and implementa tion.
2. Techniques to minimize waste generation.

3. Sorting and separating of waste materials.

4. Salvage of existing materials and items for reus e or resale.
5. Recycling of materials that cannot be reused or sold.
D. At a minimum the following waste categories shal | be diverted from
landfills:
1. Sail.
2. Inerts (eg, concrete, masonry and asphalt).
3. Clean dimensional wood and palette wood.
4. Green waste (biodegradable landscaping materials ).
5. Engineered wood products (plywood, particle boar d and I-joists,
etc).

6. Metal products (eg, steel, wire, beverage contai ners, copper, etc).

7. Cardboard, paper and packaging.
8. Bitumen roofing materials.
9. Plastics (eg, ABS, PVC).

10. Carpet and/or pad.

11.Gypsum board.

12.Insulation.

13. Paint.

14.Fluorescent lamps.

CONSTRUCTION WASTE MANAGEMENT
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1.2 RELATED WORK
A. Section 02 41 00, DEMOLITION.
B. Section 01 00 00, GENERAL REQUIREMENTS.
C. Lead Paint: Section 02 83 33.13, LEAD BASED PAIN T REMOVAL AND DISPOSAL.

1.3 QUALITY ASSURANCE

A. Contractor shall practice efficient waste manage
cutting and installing building products. Processes
to ensure the generation of as little waste as poss
/Demolition waste includes products of the followin

. Excess or unusable construction materials.

. Packaging used for construction products.

. Poor planning and/or layout.

. Construction error.

. Over ordering.

. Weather damage.

. Contamination.

o N o 0o b~ WN P

. Mishandling.
9. Breakage.

B. Establish and maintain the management of non-haz
construction and demolition waste set forth herein.
assessment to estimate the types of materials that
demolition and construction.

C. Contractor shall develop and implement procedure
construction and demolition waste to a minimum of 5

D. Contractor shall be responsible for implementati
programs involving rebates or similar incentives re
Any revenues or savings obtained from salvage or re
to the contractor.

E. Contractor shall provide all demolition, removal
materials. Contractor shall ensure that facilities
reuse and disposal shall be permitted for the inten
extent required by local, state, federal regulation

Building Design Guide website

Construction Waste Management Database that contain

companies that haul, collect, and process recyclabl

construction projects.

ment when sizing,
shall be employed

ible. Construction
g

ardous building
Conduct a site

will be generated by

s to recycle
0 percent.

on of any special
lated to recycling.

cycling shall accrue

and legal disposal of
used for recycling,
ded use to the
s. The Whole

http://www.cwm.whbdg.org provides a

s information on
e debris from
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F. Contractor shall assign a specific area to facil
materials for reuse, salvage, recycling, and return
be kept neat and clean and clearly marked in order
contamination or mixing of materials.

G. Contractor shall provide on-site instructions an
separation, handling, and salvaging, recycling, reu
methods to be used by all parties during waste gene

H. Record on daily reports any problems in complyin

regulations and ordinances with corrective action t

1.4 TERMINOLOGY

A. Class lll Landfill: A landfill that accepts non-
such as household, commercial and industrial waste
construction, remodeling, repair and demolition ope

B. Clean: Untreated and unpainted; uncontaminated
solvents, mastics and like products.

C. Construction and Demolition Waste: Includes all
resulting from construction, remodeling, alteration
demolition operations.

w)

. Dismantle: The process of parting out a building

preserve the usefulness of its materials and compon

m

. Disposal: Acceptance of solid wastes at a legall
for the purpose of land filling (includes Class IlI
fills).

. Inert Backfill Site: A location, other than iner

T

disposal facility, to which inert materials are tak
of filling an excavation, shoring or other soil eng
G. Inert Fill: A facility that can legally accept i
asphalt and concrete exclusively for the purpose of

I

. Inert Solids/Inert Waste: Non-liquid solid resou
limited to, soil and concrete that does not contain
soluble pollutants at concentrations in excess of w
objectives established by a regional water board, a
significant quantities of decomposable solid resour

Correct Electrical D
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I.  Mixed Debris: Loads that include commingled recycla

recyclable materials generated at the construction

J. Mixed Debris Recycling Facility: A solid resourc
that accepts loads of mixed construction and demoli
purpose of recovering re-usable and recyclable mate
non-recyclable materials.

K. Permitted Waste Hauler: A company that holds a v
and transport solid wastes from individuals or busi
purpose of recycling or disposal.

L. Recycling: The process of sorting, cleansing, tr
reconstituting materials for the purpose of using t
the manufacture of a new product. Recycling does no
incinerating or thermally destroying solid waste.

1. On-site Recycling — Materials that are sorted an
for use in an altered state in the work, i.e. concr
use as a sub-base in paving.

2. Off-site Recycling — Materials hauled to a locat
altered form in the manufacture of new products.

M. Recycling Facility: An operation that can legall
the purpose of processing the materials into an alt
manufacture of new products. Depending on the types
accepted and operating procedures, a recycling faci
be required to have a solid waste facilities permit
the local enforcement agency.

N. Reuse: Materials that are recovered for use in t
or off-site.

O. Return: To give back reusable items or unused pr
credit.

P. Salvage: To remove waste materials from the site
by a third party.

Q. Source-Separated Materials: Materials that are s
site for the purpose of reuse and recycling.

R. Solid Waste: Materials that have been designate
are discarded for the purposes of disposal.

S. Transfer Station: A facility that can legally ac

the purpose of temporarily storing the materials fo
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other trucks and transporting them to a landfill fo r disposal, or

recovering some materials for re-use or recycling.

1.5 SUBMITTALS

A. Prepare and submit to the COR a written demoliti on debris management
plan. The plan shall include, but not be limited to , the following
information:

1. Procedures to be used for debris management.

2. Techniques to be used to minimize waste generati on.
3. Analysis of the estimated job site waste to be g enerated:
a. List of each material and quantity to be salvage d, reused,
recycled.
b. List of each material and quantity proposed to b e takento a
landfill.
4. Detailed description of the Means/Methods to be used for material
handling.
a. On site: Material separation, storage, protectio n where
applicable.
b. Off site: Transportation means and destination. Include list of
materials.
1) Description of materials to be site-separated an d self-hauled

to designated facilities.
2) Description of mixed materials to be collected b y designated
waste haulers and removed from the site.
c. The names and locations of mixed debris reuse an d recycling

facilities or sites.

d. The names and locations of trash disposal landfi Il facilities or
sites.
e. Documentation that the facilities or sites are a pproved to

receive the materials.
B. Designated Manager responsible for instructing p ersonnel, supervising,
documenting and administer over meetings relevant t o the Waste

Management Plan.

C. Monthly summary of construction and demolition d ebris diversion and
disposal, quantifying all materials generated at th e work site and
disposed of or diverted from disposal through recyc ling.

CONSTRUCTION WASTE MANAGEMENT
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1.6 APPLICABLE PUBLICATIONS

A Publications listed below form a part of this spe cification to the
extent referenced. Publications are referenced by t he basic designation
only. In the event that criteria requirements confl ict, the most

stringent requirements shall be met.
B. U.S. Green Building Council (USGBC):

LEED Green Building Rating System for New Construct ion

1.7 RECORDS
Maintain records to document the quantity of waste generated; the
guantity of waste diverted through sale, reuse, or recycling; and the
guantity of waste disposed by landfill or incinerat ion. Records shall
be kept in accordance with the LEED Reference Guide and LEED Template.

PART 2 - PRODUCTS
2.1 MATERIALS

A. List of each material and quantity to be salvage d, recycled, and
reused.

B. List of each material and quantity proposed to b e taken to a landfill.

C. Material tracking data: Receiving parties, date s removed,
transportation costs, weight tickets, tipping fees, manifests,

invoices, net total costs or savings.

PART 3 - EXECUTION
3.1 COLLECTION

A. Provide all necessary containers, bins and stora ge areas to facilitate
effective waste management.

B. Clearly identify containers, bins and storage ar eas so that recyclable
materials are separated from trash and can be trans ported to respective
recycling facility for processing.

C. Hazardous wastes shall be separated, stored, dis posed of according to

local, state, federal regulations.

3.2 DISPOSAL
A. Contractor shall be responsible for transporting and disposing of
materials that cannot be delivered to a source-sepa rated or mixed
materials recycling facility to a transfer station or disposal facility

CONSTRUCTION WASTE MANAGEMENT
017419-6



VA Project No. 642-11-103 Philadelphia VAMC
AE Works Project No. 12022 Correct Electrical D eficiencies
Bid Documents

that can accept the materials in accordance with st ate and federal
regulations.

B. Construction or demolition materials with no pra ctical reuse or that
cannot be salvaged or recycled shall be disposed of at a landfill or
incinerator.

3.3 REPORT

A. With each application for progress payment, subm it a summary of
construction and demolition debris diversion and di sposal including
beginning and ending dates of period covered.

B. Quantify all materials diverted from landfill di sposal through salvage
or recycling during the period with the receiving p arties, dates
removed, transportation costs, weight tickets, mani fests, invoices.
Include the net total costs or savings for each sal vaged or recycled
material.

C. Quantify all materials disposed of during the pe riod with the receiving
parties, dates removed, transportation costs, weigh t tickets, tipping
fees, manifests, and invoices. Include the net tota | costs for each
disposal.

---END---
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SECTION 02 41 00
DEMOLITION
PART 1 - GENERAL
1.1 DESCRIPTION:
This section specifies demolition and removal of b
buildings, utilities, other structures and debris f

shown.

1.2 RELATED WORK:

A. Safety Requirements: GENERAL CONDITIONS Article,

B. Disconnecting utility services prior to demoliti
GENERAL REQUIREMENTS.

C. Reserved items that are to remain the property o
Section 01 00 00, GENERAL REQUIREMENTS.

D. Environmental Protection: Section 01 57 19, TEMP
CONTROLS.

E. Construction Waste Management: Section 017419 CO
MANAGEMENT.

F. Infectious Control: Section 01 00 00, GENERAL RE
1.7, INFECTION PREVENTION MEASURES.

1.3 PROTECTION:
A. Perform demolition in such manner as to eliminat
and property; to minimize interference with use of
utilities and structures or interruption of use of

to provide free passage to and from such adjacent a

Comply with requirements of GENERAL CONDITIONS Atrti

PREVENTION.
B. Provide safeguards, including warning signs, bar
fences, warning lights, and other similar items tha

protection of all personnel during demolition and r

Comply with requirements of Section 01 00 00, GENER

Philadelphia VAMC
eficiencies
Bid Documents
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ACCIDENT PREVENTION.
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adjacent areas,
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emoval operations.
AL REQUIREMENTS,

Article PROTECTION OF EXISTING VEGETATION, STRUCTUR  ES, EQUIPMENT,

UTILITIES AND IMPROVEMENTS.

C. Prevent spread of flying particles and dust. Spr
debris with water to keep dust to a minimum. Do not
results in hazardous or objectionable condition suc
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limited to; ice, flooding, or pollution. Vacuum and dust the work area
daily.

D. Before beginning any demolition work, the Contra ctor shall survey the
site and examine the drawings and specifications to determine the
extent of the work. The contractor shall take neces sary precautions to
avoid damages to existing items to remain in place, to be reused, or to
remain the property of the Medical Center; any dama ged items shall be
repaired or replaced as approved by the COR. The Co ntractor shall
coordinate the work of this section with all other work and shall
construct and maintain shoring, bracing, and suppor ts as required. The
Contractor shall ensure that structural elements ar e not overloaded and
shall be responsible for increasing structural supp orts or adding new
supports as may be required as a result of any cutt ing, removal, or
demolition work performed under this contract. Do n ot overload
structural elements. Provide new supports and reinf orcement for
existing construction weakened by demolition or rem oval works. Repairs,
reinforcement, or structural replacement must have COR'’s approval.

E. The work shall comply with the requirements of S ection 01 57 19,
TEMPORARY ENVIRONMENTAL CONTROLS.

F. The work shall comply with the requirements of S ection 01 00 00,

GENERAL REQUIREMENTS, Article 1.7 INFECTION PREVENT ION MEASURES.

PART 2 - PRODUCTS (NOT USED)

PART 3 — EXECUTION
3.1 DEMOLITION:

A. Debris, including brick, concrete, stone, metals and similar materials
shall become property of Contractor and shall be di sposed of by him
daily, off the Medical Center to avoid accumulation at the demolition
site. Materials that cannot be removed daily shall be stored in areas
specified by the COR. Contractor shall dispose debr is in compliance
with applicable federal, state or local permits, ru les and/or
regulations.

B. Remove and legally dispose of all materials, oth er than earth to remain
as part of project work, from any trash dumps shown . Materials removed
shall become property of contractor and shall be di sposed of in
compliance with applicable federal, state or local permits, rules
and/or regulations be hauled to VA specified dispos al site. All

DEMOLITION
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materials in the indicated trash dump areas, includ ing above
surrounding grade and extending to a depth of 1500m m (5feet) below
surrounding grade, shall be included as part of th e lump sum
compensation for the work of this section. Material s that are located
beneath the surface of the surrounding ground more than 1500 mm (5
feet), or materials that are discovered to be hazar dous shall be
handled as unforeseen. The removal of hazardous mat erial shall be

referred to Hazardous Materials specifications.

C. Remove existing utilities as indicated or uncove red by work and
terminate in a manner conforming to the nationally recognized code
covering the specific utility and approved by the C OR. When Utility
lines are encountered that are not indicated on the drawings, the COR
shall be notified prior to further work in that are a.

3.2 CLEAN-UP:

A. On completion of work of this section and after removal of all debris,
leave site in clean condition satisfactory to COR. Clean-up shall
include off the Medical Center disposal of all item s and materials not
required to remain property of the Government as we Il as all debris and

rubbish resulting from demolition operations.

---END---
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SECTI ON 03 30 53
CAST- | N- PLACE CONCRETE

PART 1 - CGENERAL
1.1 DESCRI PTI ON:

This section specifies cast-in-place structural co ncrete and material
and mixes for other concrete.

1.2 RELATED WORK:

A. Materials testing and inspection during construc tion: Section 01 45 29,
TESTING LABORATORY SERVICES.
B. Concrete roads, walks, and similar exterior site work: Section 32 05 23,

CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS.

1. 3 TOLERANCES:
A. ACI 117.
B. Slab Finishes: ACI 117, F-number method in accor dance with ASTM E1155.

1.4 REGULATORY REQUI REMENTS:
A. ACI SP-66 ACI Detailing Manual
B. ACI 318 - Building Code Requirements for Reinfor ced Concrete.

1.5 SUBM TTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.

B. Concrete Mix Design.

C. Shop Drawings: Reinforcing steel: Complete shop drawings.

D. Manufacturer's Certificates: Air-entraining admi xture, chemical
admixtures, curing compounds.

1.6 APPLI CABLE PUBLI CATI ONS:

A. Publications listed below form a part of this sp ecification to extent
referenced. Publications are referenced in text by basic designation
only.

B. American Concrete Institute (ACI):

117R-06......cevveeeee. Tolerances for Concrete Con struction and
Materials

211.1-91(R2002)......... Proportions for Normal, Hea vyweight, and Mass
Concrete

CAST-IN-PLACE CONCRETE
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211.2-98(R2004)......... Proportions for Structural Lightweight Concrete

301-05.....cccceeennn. Specification for Structura | Concrete

305R-06................. Hot Weather Concreting

306R-2002............... Cold Weather Concreting

SP-66-04 ............... ACI Detailing Manual

318/318R-05............. Building Code Requirements for Reinforced
Concrete

347R-04.......ccccc. Guide to Formwork for Concr ete

C. American Society for Testing And Materials (ASTM ):

A185-07.....ccceveennnne Steel Welded Wire, Fabric, Plain for Concrete
Reinforcement

A615/A615M-08........... Deformed and Plain Billet-S teel Bars for
Concrete Reinforcement

A996/A996M-06........... Standard Specification for Rail-Steel and Axle-
Steel Deformed Bars for Concrete Reinforcement

C31/C31M-08............. Making and Curing Concrete Test Specimens in the
Field

C33-07.ceiiiieiiees Concrete Aggregates

C39/C39M-05............. Compressive Strength of Cyl indrical Concrete
Specimens

C94/C94M-07............. Ready-Mixed Concrete

C143/C143M-05........... Standard Test Method for SI ump of Hydraulic
Cement Concrete

C150-07....ccvvveeennne Portland Cement

C171-07...ccccenene Sheet Material for Curing C oncrete

Cl172-07...cccceunnnee Sampling Freshly Mixed Conc rete

C173-07.Air Content of Freshly Mixed Concrete by th e Volumetric Method

C192/C192M-07........... Making and Curing Concrete Test Specimens in the
Laboratory

C231-08................. Air Content of Freshly Mixe d Concrete by the
Pressure Method

C260-06................. Air-Entraining Admixtures f or Concrete

C330-05......cccuneeee Lightweight Aggregates for Structural Concrete

C494/C494M-08........... Chemical Admixtures for Con crete

C618-08................. Coal Fly Ash and Raw or Cal cined Natural

Pozzolan for Use in Concrete

D1751-04.Preformed Expansion Joint Fillers for Conc rete Paving and
Structural Construction (Non-extruding and
Resilient Bituminous Types)

CAST-IN-PLACE CONCRETE
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D4397-02.......ccc...... Polyethylene Sheeting for C onstruction,
Industrial and Agricultural Applications
E1155-96(2008).......... Determining F g Floor Flatness and F L Floor
Levelness Numbers
PART 2 - PRODUCTS

2.1 FORME:
Wood, plywood, metal, or other materials, approved by Resident Engineer,
of grade or type suitable to obtain type of finish specified.

2.2 MATERI ALS:

A. Portland Cement: ASTM C150, Type | or Il.

B. Fly Ash: ASTM C618, Class C or F including suppl ementary optional
requirements relating to reactive aggregates and al kalis, and loss on
ignition (LOI) not to exceed 5 percent.

C. Coarse Aggregate: ASTM C33, Size 67. Size 467 ma y be used for footings
and walls over 300 mm (12 inches) thick. Coarse agg regate for applied
topping and metal pan stair fill shall be Size 7.

D. Fine Aggregate: ASTM C33.

E. Lightweight Aggregate for Structural Concrete: A STM C330, Table 1

F. Mixing Water: Fresh, clean, and potable.

G. Air-Entraining Admixture: ASTM C260.

H. Chemical Admixtures: ASTM C494.

I. Vapor Barrier: ASTM D4397, 0.25 mm (10 mil).

J. Reinforcing Steel: ASTM A615 or ASTM A996, defor med. See structural
drawings for grade.

K. Welded Wire Fabric: ASTM A185.

L. Expansion Joint Filler: ASTM D1751.

M. Sheet Materials for Curing Concrete: ASTM C171.

N. Abrasive Aggregates: Aluminum oxide grains or em ery grits.

O. Liquid Densifier/Sealer: 100 percent active colo rless aqueous siliconate
solution.

P. Grout, Non-Shrinking: Premixed ferrous or non-fe rrous, mixed and applied
in accordance with manufacturer's recommendations. Grout shall show no
settlement or vertical drying shrinkage at 3 days o r thereafter based on
initial measurement made at time of placement, and produce a compressive
strength of at least 18mpa (2500 psi) at 3 days and 35mpa (5000 psi) at
28 days.

CAST-IN-PLACE CONCRETE
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2.3 CONCRETE M XES:

A. Design of concrete mixes using materials specifi ed shall be the
responsibility of the Contractor as set forth under Option C of ASTM
C94.

B. Compressive strength at 28 days shall be not les s than 30 Mpa (4000
psi).

C. Establish strength of concrete by testing prior to beginning concreting
operation. Test consists of average of three cylind ers made and cured in
accordance with ASTM C192 and tested in accordance with ASTM C39.

D. Maximum slump for vibrated concrete is 100 mm (4 inches) tested in

accordance with ASTM C143.
E. Cement and water factor (See Table I):

TABLE | - CEMENT AND WATER FACTORS FOR CONCRETE
Concrete: Strength Non-Air-Entrained Air-Entrained
Min. 28 Day Comp. Min. Cement Max. Water Min. Cement Max. Water
Str. kg/m 2 (Ibs/c. Cement Ratio kg/m3 Cement Ratio
MPa (psi) yd) (Ibs/c. yd)
35 (5000) 13 375 (630) 0.45 3865 (650) 0}40
30 (4000) 13 325 (550) 0.55 34D (570) 0|50
25 (3000) 13 280 (470) 0.65 290 (490) 0|55
25 (3000) 12 300 (500) R 310 (520) R
1. If trial mixes are used, the proposed mix design shall achieve a
compressive strength 8.3 MPa (1200 psi) in excess o ff'c. For
concrete strengths above 35 Mpa (5000 psi), the pro posed mix design
shall achieve a compressive strength 9.7 MPa (1400 psi) in excess of
fc.
2. Lightweight Structural Concrete. Pump mixes may require higher cement
values.
3. For concrete exposed to high sulfate content soi Is maximum water
cement ratio is 0.44.
* Determined by Laboratory in accordance with ACI 2 11.1 for normal
concrete or ACI 211.2 for lightweight structural co ncrete.
F. Air-entrainment is required for all exterior con crete and as required
for Section 32 05 23, CEMENT AND CONCRETE FOR EXTER IOR IMPROVEMENTS. Air

content shall conform with the following table:

CAST-IN-PLACE CONCRETE
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not be permitted. With each load of concrete delive
ready-mixed concrete producer shall furnish, in dup
certification as required by ASTM C94.

3. Mixing structural lightweight concrete: Charge m
total mixing water and all of the aggregate. Mix in
less than 30 seconds in a stationary mixer or not |
revolutions at mixing speed in a truck mixer. Add r
water and other ingredients and continue mixing. Ab
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TABLE | - TOTAL Al R CONTENT
FOR VARI QUS SI ZES OF COARSE AGCGREGATES ( NORMAL CONCRETE)
Nominal Maximum Size of Total Air Content
Coarse Aggregate Percentage by Volume
10 mm (3/8 in) 6to 10
13 mm (1/2 in) 5t09
19 mm (3/4 in) 4108
25 mm (1 in) 31/2t061/2
40 mm (1 1/2 in) 3to6
2.4 BATCH NG & M XI NG
A. Store, batch, and mix materials as specified in ASTM C94.
1. Job-Mixed: Concrete mixed at job site shall be m ixed in a batch mixer
in manner specified for stationary mixers in ASTM C 94,
2. Ready-Mixed: Ready-mixed concrete comply with AS TM C94, except use of
non-agitating equipment for transporting concrete t o the site will

red to project,
licate,

ixer with 2/3 of
gredients for not
ess than 10
emaining mixing
ove procedure may

be modified as recommended by aggregate producer.
PART 3 - EXECUTI ON

3.1 FORMAORK:

A. Installation conform to ACI 347. Sufficiently ti

without leakage, sufficiently braced to withstand v

and to carry, without appreciable deflection, all d

which they may be subjected.

B. Treating and Wetting: Treat or wet contact forms

1. Coat plywood and board forms with non-staining f
weather cool forms by wetting with cool water just
placed.

2. Clean and coat removable metal forms with light
reinforcement is placed. In hot weather cool metal
thoroughly wetting with water just before placing ¢

3. Use sealer on reused plywood forms as specified

ght to hold concrete
ibration of concrete,
ead and live loads to

as follows:
orm sealer. In hot
before concrete is

form oil before
forms by
oncrete.

for new material.
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C. Inserts, sleeves, and similar items: Flashing re glets, masonry ties,
anchors, inserts, wires, hangers, sleeves, boxes fo r floor hinges and
other items specified as furnished under this and o ther sections of
specifications and required to be in their final po sition at time
concrete is placed shall be properly located, accur ately positioned and
built into construction, and maintained securely in place.

D. Construction Tolerances:

1. Contractor is responsible for setting and mainta ining concrete
formwork to assure erection of completed work withi n tolerances
specified to accommodate installation or other roug h and finish
materials. Remedial work necessary for correcting e xcessive
tolerances is the responsibility of the Contractor. Erected work that
exceeds specified tolerance limits shall be remedie d or removed and

replaced, at no additional cost to the Government.

2. Permissible surface irregularities for various c lasses of materials
are defined as "finishes" in specification sections covering
individual materials. They are to be distinguished from tolerances
specified which are applicable to surface irregular ities of

structural elements.

3. 2 REI NFORCEMENT:
Details of concrete reinforcement, unless otherwis e shown, in accordance
with ACI 318 and ACI SP-66. Support and securely ti e reinforcing steel
to prevent displacement during placing of concrete.

3.3 VAPOR BARRI ER

Except where membrane waterproofing is required, p lace interior concrete
slabs on a continuous vapor barrier.

A. Place 100 mm (4 inches) of fine granular fill ov er the vapor barrier to
act as a blotter for concrete slab.

B. Lap joints 150 mm (6 inches) and seal with a com patible
pressure-sensitive tape.

C. Patch punctures and tears.

3.4 PLACI NG CONCRETE:

A. Remove water from excavations before concrete is placed. Remove hardened
concrete, debris and other foreign materials from i nterior of forms, and
from inside of mixing and conveying equipment. Obta in approval of

CAST-IN-PLACE CONCRETE
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Resident Engineer before placing concrete. Provide
elevations for concrete slabs.

B. Before placing new concrete on or against concre
existing surfaces shall be roughened and cleaned fr
foreign matter, and loose particles.

C. Convey concrete from mixer to final place of dep
will prevent segregation or loss of ingredients. Do
concrete that has attained its initial set or has ¢
cement more than 1 1/2 hours. Do not allow concrete
than 1500 mm (5 feet) in unexposed work nor more th
exposed work. Place and consolidate concrete in hor
exceeding 300 mm (12 inches) in thickness. Consolid
spading, rodding, and mechanical vibrator. Do not s
forms or reinforcement. Vibration shall be carried
placing of concrete.

D. Hot weather placing of concrete: Follow recommen
prevent problems in the manufacturing, placing, and
that can adversely affect the properties and servic
hardened concrete.

E. Cold weather placing of concrete: Follow recomme
prevent freezing of thin sections less than 300 mm
permit concrete to gain strength properly, except t
chloride shall not be permitted without written app
Engineer.

3.5 PROTECTI ON AND CURI NG
Protect exposed surfaces of concrete from prematur
or running water, wind, mechanical injury, and exce
temperature. Curing method shall be subject to appr
Engineer.

3.6 FORM REMOVAL:
Forms remain in place until concrete has a suffici
its own weight and loads supported. Removal of form
Contractor's sole responsibility.

3.7 SURFACE PREPARATI ON:
Immediately after forms have been removed and work
approved by Resident Engineer, remove loose materia

CAST-IN-PLACE CONCRETE
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stone pockets, surface honeycomb, or similar defici
mortar made with 1 part portland cement and 2 to 3

3.8 FI NI SHES:
A. Vertical and Overhead Surface Finishes:

1. Unfinished Areas: Vertical and overhead concrete
unfinished areas, above suspended ceilings in manho
unfinished areas exposed or concealed will not requ
finishing.

2. Interior and Exterior Exposed Areas (to be paint
similar projections on surface shall be knocked off
mechanical means approved by Resident Engineer and
with a fine abrasive stone or hone. Use an ample am
during rubbing without working up a lather of morta
texture of concrete.

3. Interior and Exterior Exposed Areas (finished):
unless otherwise shown, shall be given a grout fini
color and shall have a smooth finish treated as fol
a. After concrete has hardened and laitance, fins a

removed, scrub concrete with wire brushes. Clean st
surfaces by use of a hone or stone.

b. Apply grout composed of 1 part portland cement a
fine sand (smaller than 600 micro-m (No. 30) sieve)
into surface of concrete with cork floats or fiber
all pits and honeycomb are filled.

c. After grout has hardened, but still plastic, rem
with a sponge rubber float and by rubbing with clea

d. In hot, dry weather use a fog spray to keep grou
setting period. Complete finish for any area in sam
limits of finished areas to natural breaks in wall
leave grout on concrete surface overnight.

B. Slab Finishes:

1. Scratch Finish: Slab surfaces to receive a bonde
cementitious application shall all be thoroughly ra
broomed after partial setting (within 2 hours after
roughen surface to insure a permanent bond between
applied cementitious materials.

2. Floating: Allow water brought to surface by floa
finishing to evaporate before surface is again floa
Do not sprinkle dry cement on surface to absorb wat

CAST-IN-PLACE CONCRETE
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3. Float Finish: Ramps, stair treads, and platforms

exterior, equipment pads, and slabs to receive non-
materials, except as specified, shall be screened a
smooth dense finish. After first floating, while su
soft, surfaces shall be checked for alignment using
template. Correct high spots by cutting down with a
tool and correct low spots by filling in with mater
composition as floor finish. Remove any surface pro
floated finish by rubbing or dry grinding. Refloat
uniform sandy texture.

4. Steel Trowel Finish: Applied toppings, concrete

resilient floor covering or carpet, future floor ro
monolithic concrete floor slabs exposed in finished
which no other finish is shown or specified shall b
Final steel troweling to secure a smooth, dense sur
delayed as long as possible, generally when the sur
be dented with finger. During final troweling, tilt

slight angle and exert heavy pressure on trowel to
paste and form a dense, smooth surface. Finished su
free of trowel marks, uniform in texture and appear

5. Broom Finish: Finish all exterior slabs, ramps,

a bristle brush moistened with clear water after th
been floated.

6. Finished slab flatness (FF) and levelness (FL) v

following minimum requirements:
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Slab on grade & Shored suspended

Unshored suspended slabs

slabs
Specified overall value F r25/F | 20 Specified overall value F 25
Minimum local value F g17/F [ 15 Minimum local value F 17

3. 12 RETAI NI NG WALLS:

A. Concrete for retaining walls shall be as shown a
B. Install and construct expansion and contraction

nd air-entrained.
joints, waterstops, weep

holes, reinforcement and railing sleeves as shown.

C. Finish exposed surfaces to match adjacent concre

existing.
D. Porous backfill shall be placed as shown.

te surfaces, new or
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3. 13 PRECAST CONCRETE | TEMS:

Precast concrete items, not specified elsewhere, s hall be cast using 25

MPa (3000 psi) air-entrained concrete to shapes and dimensions shown.

Finish surfaces to match corresponding adjacent con crete surfaces.

Reinforce with steel as necessary for safe handling and erection.
---END---

CAST-IN-PLACE CONCRETE
033053-10
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SECTION 07 13 52
MODIFIED BITUMINOUS SHEET WATERPROOFING
PART 1 - GENERAL
1.1 DESCRIPTION:
This section specifies modified bituminous sheet m aterial used for

exterior below grade waterproofing and split slab w aterproofing.

1.2 MANUFACTURER'’S QUALIFICATIONS:

A. Approval by Contracting Officer is required of p roducts and services of
proposed manufacturers, and installers, and will be based upon
submission by Contractor that:

1. Manufacturer regularly and presently manufacture s bituminous sheet
waterproofing as one of its principal products.

2. Installer has technical qualifications, experien ce, trained
personnel and facilities to install specified items

3. Manufacturer's product submitted has been in sat isfactory and
efficient operation on three similar installations for at least
three years.

4. Submit list of installations, include name and | ocation of project
and name of owner.

1.3 SUBMITTALS:
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.
B. Manufacturer's Literature and Data:
1. Bituminous sheet.
2. Primer.
3. Mastic.
4. Protection material, temporary and permanent.
5. Printed installation instructions for conditions specified.
C. Certificates:
1. Indicating bituminous sheet manufacturer's appro val of primer, and
roof cement.
2. Indicating bituminous sheet waterproofing manufa cturer's
qualifications as specified.
3. Approval of installer by bituminous sheet manufa cturers.
4. Water test report.

MODIFIED BITUMINOUS SHEET WATERPROOFING
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1.4 PRODUCT DELIVERY, STORAGE AND HANDLING:

A. Deliver materials to job in manufacturer's origi nal unopened container.
B. Do not store material in areas where temperature is lower than 10
degrees C (50 degrees F,) or where prolonged temper ature is above 32

degrees C (90 degrees F).

1.5 ENVIRONMENTAL REQUIREMENTS:
A. Ambient Surface and Material Temperature: Not le ss than 4 degrees C (40

degrees F), during application of waterproofing.

1.6 WARRANTY:
A. Warrant bituminous sheet waterproofing installat ion against moisture
leaks and subject to terms of "Warranty of Construc tion", FAR clause
52.246-21, except that warranty period is two years

1.7 APPLICABLE PUBLICATIONS:

A. Publications listed below form a part of this sp ecification to the
extent referenced. Publications are referenced by b asic designation
only.

B. Federal Specifications (Fed. Spec.):

UU-B-790A............... Building Paper, Vegetable F iber: (Kraft, Water-
INT AMD 1 Proof, Water Repellent and Fire Resistant )
C. American Society for Testing and Materials (ASTM ):
C578-10.......cc.cue Rigid Cellular Polystyrene Thermal Insulation
D41-11.....cccccvvneeee Asphalt Primer Used in Roof ing, Dampproofing
and Waterproofing
D2822-05.......cccc..... Asphalt Roof Cement
D6380-03(R2009)......... Asphalt Roll Roofing (Organ ic Felt)
D. American Hardboard Association (AHA):
A135.4-1995............. Basic Hardboard

PART 2 - PRODUCTS

2.1 BITUMINOUS SHEET:
A. Cold applied waterproofing membrane composed pri marily of modified

bituminous material prefabricated in sheet form des igned for below

MODIFIED BITUMINOUS SHEET WATERPROOFING
071352-2
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grade exterior and split slab waterproofing. Sheet
fibers at manufacturer's option.
B. Thickness of Bituminous Sheet: 1.5 mm (60 mils),
(5 mils), and bonded to a 0.1 mm (4 mil) thick plas
C. Provide with a release sheet to prevent bonding
itself.

2.2 PRIMER AND ROOF CEMENT:

A. Furnished by manufacturer of bituminous sheet as
particular application in accordance with sheet man
instructions.

B. Primer: ASTM DA41.

C. Roof Cement: ASTM D4586.

2.3 PROTECTION MATERIAL:
A. Polystyrene: ASTM C578, Type | or VIII, 13 mm (1
thickness.
B. Hardboard: PS-58, Service Type, 6 mm (1/4-inch)
C. Waterproofed Building Paper: Fed. Spec. UU-B-790
D. Roll Roofing: ASTM D6380, Class S (smooth), Type
mass per unit area of roofing, 2495 g/mz2 (51 Ib/100

2.4 PATCHING COMPOUND:
A. A factory prepared, non-shrinking, fast setting,

compound containing no ferrous metal or oxide.

PART 3 - EXECUTION

3.1 PREPARATION:
A. Surface Condition:

1. Before applying waterproofing materials, ensure

surfaces are fully cured, smooth, clean, dry, and f
spots, depressions, loose and foreign particles and

to adhesion.

2. Fill voids, joints, and cracks with patching com
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B. Concrete surfaces cured a minimum of seven days, free from release

agents, concrete curing agents, and other contamina

3.2 APPLICATION:
A. Priming:

1. Prime concrete and masonry surfaces.

2. Application method, amount of primer and conditi
installation of bituminous sheet as recommended by
manufacturer.

3. Reprime when required in accordance with manufac
instructions.

B. Bituminous Sheet Installation:

1. Remove release sheet prior to application.

2. Lay bituminous sheet from low point to high poin
water.

3. Treat expansion, construction and control joints
cracks as expansion joints. Apply bituminous sheet
thickness over joint by first applying a strip of b
not less than 200 mm (8 inches) wide, centered over

4. Lap seams not less than 50 mm (2 inches).

5. Lay succeeding sheet with laps, and roll or pres

6. Repair misaligned or inadequately lapped seams i
manufacturer’s instructions.

7. Seal seams and terminations in accordance with s
instructions.

C. Corner Treatment:

1. At inside and outside corners apply double cover
strip not less than 280 mm (11 inches) wide, center
corner.

2. Cover each strip completely by the regular appli
sheet.

3. Provide a fillet or cant on inside corners.

4. Form cants using patching compound

5. Do not use wood, fiber, and insulating materials

D. Projection Treatment:
1. Apply a double layer of bituminous sheet around

projections at least 150 mm (6 inches) wide.

tes.

on or primer before

primer

turer's

t so that laps shed

and evident working
in double
ituminous sheet

joint.

s into place.

n accordance with

heet manufacturer’s

using an initial

ed along axis of

cation of bituminous

for cants.

pipes and similar
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2. At drains, apply a bead of roof cement over a do uble layer of
bituminous sheet under clamping rings.

3.3 PROTECTION:

A. Protect bituminous sheet before backfill or wear ing courses are placed.
B. Install protection material and hold in place in accordance with
instructions of manufacturer of waterproofing mater ials.

C. Permanent Protection:

1. Vertical Surfaces:

a. Install hardboard, polystyrene, or roll roofing protection
material.

b. Extend protection full height from footing to to p of backfill.

c. If graded backfill is used, use roll roofing or hardboard.

D. Horizontal Surfaces:

1. Install roll roofing protection under concrete w earing courses.

2. Install roll roofing, hardboard, or polystyrene under earth
backfill.

3. Where no concrete wearing course occurs or when surfaces will bear
heavy traffic and will not immediately be covered w ith a wearing
course, use protection specified for vertical surfa ces.

E. Temporary Protection:

When waterproofing materials are subjected to dama ge by sunlight and
cannot be immediately protected as specified, prote ct waterproofing
materials by waterproof building paper or suitable coating approved by

manufacturer of waterproofing system used.

3.4 PATCHING:

A. Repair tears, punctures, air blisters, and inade guately lapped seams,
in accordance with manufacturer’s instructions befo re protection course
is applied.

3.5 TESTING:

A. Before any protection or wearing course is appli ed, test all horizontal

applications of waterproofing with a minimum of 25 mm (1-inch) head of

water above highest point and leave for 24 hours.

B. Mark leaks and repair when waterproofing is dry.

MODIFIED BITUMINOUS SHEET WATERPROOFING
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C. Certify, to COR, that water tests have been made and that areas tested

were found watertight.

3.6 INSPECTION:
A. Do not cover waterproofed surfaces by other mate rials or backfill until

work is approved by COR.

---END---

MODIFIED BITUMINOUS SHEET WATERPROOFING
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SECTI ON 07 84 00
FI RESTOPPI NG

PART 1 GENERAL
1.1 DESCRI PTI ON
A. Closures of openings in walls, floors, and roof
penetration of flame, heat, and smoke or gases in f
construction.
B. Closure of openings in walls against penetration
smoke partitions.

1.2 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.

B. Manufacturers literature, data, and installation
of firestopping and smoke stopping used.

C. List of FM, UL, or WH classification number of s

D. Certified laboratory test reports for ASTM E814
listed by FM, UL, or WH proposed for use.

1. 3 DELI VERY AND STORAGE
A. Deliver materials in their original unopened con
manufacturer’'s name and product identification.
B. Store in a location providing protection from da
the elements.

1.4 WARRANTY
A. Firestopping work subject to the terms of the Ar
Construction”, FAR clause 52.246-21, except extend
to five years.

1.5 QUALITY ASSURANCE
A. FM, UL, or WH or other approved laboratory teste
acceptable.

FIRESTOPPING
078400-1
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1.6 APPLI CABLE PUBLI CATI ONS
A. Publications listed below form a part of this sp
extent referenced. Publications are referenced in t
designation only.

B. American Society for Testing and Materials (ASTM

E84-10.................. Surface Burning Characteris
Materials
E814-11................. Fire Tests of Through-Penet

C. Factory Mutual Engineering and Research Corporat
Annual Issue Approval Guide Building Materials

D. Underwriters Laboratories, Inc. (UL):
Annual Issue Building Materials Directory
Annual Issue Fire Resistance Directory
1479-10.......c....e. Fire Tests of Through-Penet

E. Warnock Hersey (WH):

Annual Issue Certification Listings

PART 2 - PRODUCTS
2.1 FI RESTOP SYSTEMS

A. Use either factory built (Firestop Devices) or f
Penetration Firestop Systems) to form a specific bu
maintaining required integrity of the fire barrier
of gases or smoke.

B. Through-penetration firestop systems and firesto
accordance with ASTM E814 or UL 1479 using the "F"
maintain the same rating and integrity as the fire
sealed. "T" ratings are not required for penetratio
equal to 100 mm (4 in) nominal pipe or 0.01 m
cross sectional area.

C. Products requiring heat activation to seal an op
intumescence shall exhibit a demonstrated ability t
designed to maintain the fire barrier.

D. Firestop sealants used for firestopping or smoke
following properties:

1. Contain no flammable or toxic solvents.
2. Have no dangerous or flammable out gassing durin
curing of products.

FIRESTOPPING
078400-2

Correct Electrical D

Philadelphia VAMC

Bid Documents

ecification to the
he text by the basic

tics of Building

ration Fire Stops
ion (FM):

ration Firestops

ield erected (through-
ilding system

and stop the passage

p devices tested in
or "T" rating to
barrier being
ns smaller than or

2 (16 sq. in.) in overall

ening by its

o function as

sealing shall have

g the drying or

eficiencies



VA Project No. 642-11-103
AE Works Project No. 12022

3. Water-resistant after drying or curing and unaff
humidity, condensation or transient water exposure.

4. When used in exposed areas, shall be capable of
finished with similar surface treatments as used on
wall or floor surface.

E. Firestopping system or devices used for penetrat

plastic pipe or conduits, unenclosed cables, or oth

materials shall have following properties:

1. Classified for use with the particular type of p
used.

2. Penetrations containing loose electrical cables,
cables, and communications cables protected using f
systems that allow unrestricted cable changes witho
seal.

3. Intumescent products which would expand to seal
as fire, smoke, toxic fumes, and, water sealant.

F. Maximum flame spread of 25 and smoke development
accordance with ASTM E84.

G. FM, UL, or WH rated or tested by an approved lab
with ASTM E814.

H. Materials to be asbestos free.

2.2 SMOKE STOPPI NG | N SMOKE PARTI TI ONS

A. Use silicone sealant in smoke partitions as spec
00, JOINT SEALANTS.

B. Use mineral fiber filler and bond breaker behind

C. Sealants shall have a maximum flame spread of 25
50 when tested in accordance with E84.

D. When used in exposed areas capable of being sand
similar surface treatments as used on the surroundi

surface.

PART 3 - EXECUTI ON

3.1 EXAM NATI ON
Submit product data and installation instructions,
article, submittals, after an onsite examination of
firestopping.

FIRESTOPPING
078400-3
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3. 2 PREPARATI ON

A. Remove dirt, grease, oil, loose materials, or ot
prevent adherence and bonding or application of the
smoke stopping materials.

B. Remove insulation on insulated pipe for a distan
inches) on either side of the fire rated assembly p
firestopping materials unless the firestopping mate
approved for use on insulated pipes.

3.3 | NSTALLATI ON
A. Do not begin work until the specified material d
instructions of the proposed firestopping systems h
and approved.
B. Install firestopping systems with smoke stopping
UL, WH, or other approved system details and instal

C. Install smoke stopping seals in smoke partitions

3.4 CLEAN-UP AND ACCEPTANCE OF WORK
A. As work on each floor is completed, remove mater
debris.
B. Do not move materials and equipment to the next-
until completed work is inspected and accepted by t

C. Clean up spills of liquid type materials.

---END---

FIRESTOPPING
078400-4
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SECTION 07 92 00
JO NT SEALANTS

PART 1 - GENERAL

1.1 DESCRI PTI ON:
Section covers all sealant and caulking materials
application, wherever required for complete install

materials or systems.

1. 2 RELATED WORK:
A. Firestopping penetrations: Section 07 84 00, FIR
B. Sound rated gypsum partitions/sound sealants: Se
BOARD.

1.3 QUALITY CONTROL:
A. Installer Qualifications: An experienced install

in installing joint sealants similar in material, d

those indicated for this Project and whose work has

sealant installations with a record of successful i

performance.

B. Source Limitations: Obtain each type of joint se
source from a single manufacturer.
C. Product Testing: Obtain test results from a qual

based on testing current sealant formulations withi

1. Testing Agency Qualifications: An independent te
qualified according to ASTM C1021.

2. Test elastomeric joint sealants for compliance w
specified by reference to ASTM C920, and where appl
standard test methods.

3. Test elastomeric joint sealants according to SWR
Validation Program for compliance with requirements
reference to ASTM C920 for adhesion and cohesion un
movement, adhesion-in peel, and indentation hardnes

4. Test other joint sealants for compliance with re
by referencing standard specifications and test met

D. VOC: Acrylic latex and Silicon sealants shall ha

content.

JOINT SEALANTS
079200-1
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1.4 SUBM TTALS:

A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.

B. Manufacturer's installation instructions for eac

C. Cured samples of exposed sealants for each color
match adjacent material.

D. Manufacturer's Literature and Data:
1. Caulking compound
2. Primers
3. Sealing compound, each type, including compatibi

sealants are in contact with each other.

1.5 PRQJIECT CONDI Tl ONS:
A. Environmental Limitations:
1. Do not proceed with installation of joint sealan
conditions:
a. When ambient and substrate temperature condition
limits permitted by joint sealant manufacturer or a
(40 °F).
b. When joint substrates are wet.
B. Joint-Width Conditions:
1. Do not proceed with installation of joint sealan
widths are less than those allowed by joint sealant
applications indicated.
C. Joint-Substrate Conditions:
1. Do not proceed with installation of joint sealan
contaminants capable of interfering with adhesion a

joint substrates.

1.6 DELI VERY, HANDLI NG AND STORAGE:
A. Deliver materials in manufacturers' original uno
brand names, date of manufacture, shelf life, and m
clearly marked thereon.

B. Carefully handle and store to prevent inclusion

JOINT SEALANTS
079200-2
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C. Do not subject to sustained temperatures exceedi ng5°C (40 °F)orless

than32 °C (90 °F)

1.7 DEFI N TI ONS:
A. Definitions of terms in accordance with ASTM C71 7 and as specified.
B. Back-up Rod: A type of sealant backing.
C. Bond Breakers: A type of sealant backing.

D. Filler: A sealant backing used behind a back-up rod.
1. 8 WARRANTY:

A. Warranty exterior sealing against leaks, adhesio n, and cohesive
failure, and subject to terms of "Warranty of Const ruction”, FAR clause
52.246-21, except that warranty period shall be ext ended to two years.

B. General Warranty: Special warranty specified in this Article shall not
deprive Government of other rights Government may h ave under other
provisions of Contract Documents and shall be in ad dition to, and run
concurrent with, other warranties made by Contracto r under requirements

of Contract Documents.

1.9 APPLI CABLE PUBLI CATI ONS:

A. Publications listed below form a part of this sp ecification to extent
referenced. Publications are referenced in text by basic designation
only.

B. American Society for Testing and Materials (ASTM ):

C509-06................. Elastomeric Cellular Prefor med Gasket and

Sealing Material.

C612-04........cc...... Mineral Fiber Block and Boa rd Thermal
Insulation.

C717-07...cccceennns Standard Terminology of Bui Iding Seals and
Sealants.

C834-05.............. Latex Sealants.

C919-02......cccune Use of Sealants in Acoustic al Applications.

C920-05......cceeeennne Elastomeric Joint Sealants.

C1021-08...........e..e. Laboratories Engaged in Tes ting of Building
Sealants.

C1193-05........uuueeeee Standard Guide for Use of J oint Sealants.

JOINT SEALANTS
079200-3
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C1330-02 (R2007)........ Cylindrical Sealant Backing for Use with Cold
Liquid Applied Sealants.
D1056-07......cccc..... Specification for Flexible Cellular Materials—
Sponge or Expanded Rubber.
E84-08.................. Surface Burning Characteris tics of Building
Materials.
C. Sealant, Waterproofing and Restoration Institute (SWRI).

The Professionals’ Guide

PART 2 - PRODUCTS
2.1 SEALANTS:
A. S-4:
1. ASTM C920 polyurethane or polysulfide.
2. Type S.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 25-40.
6. Minimum elongation of 1200 percent.
B.S-7:
1. ASTM C920, silicone, neutral cure.
2. Type S.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 25-30.
6. Structural glazing application.
C.S-8:
1. ASTM C920, silicone, acetoxy cure.
2. Type S.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 25-30.
6. Structural glazing application.
D. S-9:
1. ASTM C920 silicone.
2. Type S.
3. Class 25.
4. Grade NS.

JOINT SEALANTS
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5. Shore A hardness of 25-30.
6. Non-yellowing, mildew resistant.

2.2 CAULKI NG COVPOUND:
A. C-1: ASTM C834, acrylic latex
B. C-2: One component acoustical caulking, non dryi

synthetic rubber.

2.3 COLOR
A. Sealants used with exposed masonry shall match c
B. Sealants used with unpainted concrete shall matc
concrete.
C. Color of sealants for other locations shall be |
unless specified otherwise.

D. Caulking shall be light gray or white, unless sp

2.5 FILLER
A. Mineral fiber board: ASTM C612, Class 1.
B. Thickness same as joint width.

C. Depth to fill void completely behind back-up rod

2.6 PRI MER
A. As recommended by manufacturer of caulking or se
B. Stain free type.

2.7 CLEANERS- NON POURQUS SURFACES:
A. Chemical cleaners acceptable to manufacturer of
backing material, free of oily residues and other s
staining or harming joint substrates and adjacent n

and formulated to promote adhesion of sealant and s

PART 3 - EXECUTI ON
3.1 | NSPECTI ON:
A. Inspect substrate surface for bond breaker conta
materials at adherent faces of sealant.
B. Coordinate for repair and resolution of unsound

JOINT SEALANTS
079200-5
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C. Inspect for uniform joint widths and that dimens ions are within
tolerance established by sealant manufacturer.

3. 2 PREPARATI ONS:
A. Prepare joints in accordance with manufacturer's instructions and SWRI.

B. Clean surfaces of joint to receive caulking or s ealants leaving joint

dry to the touch, free from frost, moisture, grease

paint, or other foreign matter that would tend to d

adhesion.

1. Clean porous joint substrate surfaces by brushin
cleaning, mechanical abrading, or a combination of
produce a clean, sound substrate capable of develop
with joint sealants.

2. Remove loose particles remaining from above clea
vacuuming or blowing out joints with oil-free compr
joint surfaces include the following:

a. Concrete.
b. Masonry.
c¢. Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from con

4. Clean nonporous surfaces with chemical cleaners
do not stain, harm substrates, or leave residues ca
interfering with adhesion of joint sealants.

a. Metal.
b. Glass.
c. Porcelain enamel.

d. Glazed surfaces of ceramic tile.

C. Do not cut or damage joint edges.
D. Apply masking tape to face of surfaces adjacent

applying primers, caulking, or sealing compounds.

1. Do not leave gaps between ends of sealant backin
2. Do not stretch, twist, puncture, or tear sealant

3. Remove absorbent sealant backings that have beco

sealant application and replace them with dry mater

E. Apply primer to sides of joints wherever require

manufacturer's printed instructions.

JOINT SEALANTS
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1. Apply primer prior to installation of back-up ro d or bond breaker
tape.
2. Use brush or other approved means that will reac h all parts of
joints.
F. Take all necessary steps to prevent three sided adhesion of sealants.

3.4 SEALANT DEPTHS AND GEOMVETRY:

A. At widths up to 6 mm (1/4 inch), sealant depth e qual to width.

B. At widths over 6 mm (1/4 inch), sealant depth 1/ 2 of width up to 13 mm
(1/2 inch) maximum depth at center of joint with se alant thickness at
center of joint approximately 1/2 of depth at adhes ion surface.

3.5 | NSTALLATI ON:

A. General:
1. Apply sealants and caulking only when ambient te mperature is between
5°Cand38 °C (40 °and 100 °F).
2. Do not use polysulfide base sealants where seala nt may be exposed to
fumes from bituminous materials, or where water vap or in continuous

contact with cementitious materials may be present.

3. Do not use sealant type listed by manufacture as not suitable for
use in locations specified.

4. Apply caulking and sealing compound in accordanc e with

manufacturer's printed instructions.

5. Avoid dropping or smearing compound on adjacent surfaces.
6. Fill joints solidly with compound and finish com pound smooth.
7. Tool joints to concave surface unless shown or s pecified otherwise.
8. Finish paving or floor joints flush unless joint is otherwise
detailed.
9. Apply compounds with nozzle size to fit joint wi dth.
10. Test sealants for compatibility with each other and substrate. Use

only compatible sealant.
B. For application of sealants, follow requirements of ASTM C1193 unless

specified otherwise.

C. Where gypsum board partitions are of sound rated , fire rated, or smoke
barrier construction, follow requirements of ASTM C 919 only to seal all
cut-outs and intersections with the adjoining const ruction unless

specified otherwise.

JOINT SEALANTS
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1. Apply a 6 mm (1/4 inch) minimum bead of sealant
(tracks), including those used at partition interse
dissimilar wall construction.

2. Coordinate with application of gypsum board to i
immediately prior to application of gypsum board.

3. Partition intersections: Seal edges of face laye
abutting intersecting partitions, before taping and
application of veneer plaster-joint reinforcing.

4. Openings: Apply a 6 mm (1/4 inch) bead of sealan
outs to seal openings of electrical boxes, ducts, p
penetrations. To seal electrical boxes, seal sides

5. Control Joints: Before control joints are instal
in back of control joint to reduce flanking path fo

control joint.

3.6 FIELD QUALITY CONTROL:

A. Inspect joints for complete fill, for absence of
configuration complying with specified requirements
a field adhesion test log.

B. Evaluation of Field-Test Results: Sealants not e
failure from testing or noncompliance with other in
requirements, will be considered satisfactory. Remo
fail to adhere to joint substrates during testing o
other requirements. Retest failed applications unti

sealants comply with indicated requirements.

3.7 CLEANI NG
A. Fresh compound accidentally smeared on adjoining
immediately and rub clean with a solvent as recomme
or sealant manufacturer.
B. After filling and finishing joints, remove maski

C. Leave adjacent surfaces in a clean and unstained

3. 8 LOCATI ONS:
A. Sanitary Joints:
1. Wallls to Plumbing Fixtures: Type S-9
2. Counter Tops to Walls: Type S-9

JOINT SEALANTS
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3. Pipe Penetrations: Type S-9
B. High Temperature Joints over 204 degrees C (400 degrees F):
1. Exhaust Pipes, Flues, Breech Stacks: Type S-7 or S-8
C. Interior Caulking:
1. Typical Narrow Joint 6 mm, (1/4 inch) or less at Walls and Adjacent
Components: Types C-1, C-2.
2. Perimeter of Doors, Windows, Access Panels which Adjoin Concrete or

Masonry Surfaces: Types C-1, C-2.

3. Joints at Masonry Walls and Columns, Piers, Conc rete Walls or
Exterior Walls: Types C-1, C-2.

4. Perimeter of Lead Faced Control Windows and Plas ter or Gypsum
Wallboard Walls: Types C-1, C-2.

5. Exposed Isolation Joints at Top of Full Height W alls: Types C-1, C-2.

6. Exposed Acoustical Joint at Sound Rated Partitio ns Type C-2.

7. Concealed Acoustic Sealant Type S-4, C-1, C-2.

---END---

JOINT SEALANTS
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SECTION 08 11 13
HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies steel doors, steel frames and related

components.

B. Terms relating to steel doors and frames as defined in ANSI Al123.1 and

as specified.

1.2 RELATED WORK
A. Door Hardware: Section 08 71 00, DOOR HARDWARE

1.3 TESTING
A. An independent testing laboratory shall perform testing.

1.4 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.
B. Manufacturers Literature and Data:
1. Fire rated doors and frames, showing conformance with NFPA 80 and
Underwriters Laboratory, Inc., or Intertek Testing Services or

Factory Mutual fire rating requirements

1.5 SHIPMENT
A. Prior to shipment label each door and frame to show location, size,
door swing and other pertinent information.

B. Fasten temporary steel spreaders across the bottom of each door frame.

1.6 STORAGE AND HANDLING
A. Store doors and frames at the site under cover.

Protect from rust and damage during storage and erection until

completion.

HOLLOW METAL DOORS AND FRAMES
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1.7 APPLICABLE PUBLICATIONS

A. Publications listed below form a part of this specification to the
extent referenced. Publications are referenced in the text by the basic
designation only.

B. Federal Specifications (Fed. Spec.):
L-S-125B. .. it ii i ieea Screening, Insect, Nonmetallic

C. Door and Hardware Institute (DHI) :
All5 Series.....iienn.. Steel Door and Frame Preparation for Hardware,

Series Al115.1 through Al115.17 (Dates Vary)
D. Steel Door Institute (SDI):

113-01. ... Thermal Transmittance of Steel Door and Frame
Assemblies

128-1997. ... it Acoustical Performance for Steel Door and Frame
Assemblies

A250.8-03....cviiiiinn Standard Steel Doors and Frames

E. American Society for Testing and Materials (ASTM) :

A167-99(R2004) .......... Stainless and Heat-Resisting Chromium-Nickel
Steel Plate, Sheet, and Strip

A568/568-M=07....vuuunn. Steel, Sheet, Carbon, and High-Strength, Low-
alloy, Hot-Rolled and Cold-Rolled

Al1008-08. ... Steel, sheet, Cold-Rolled, Carbon, Structural,
High Strength Low Alloy and High Strength Low
Alloy with Improved Formability

B209/209M-07 ... vvvnuu... Aluminum and Aluminum-Alloy Sheet and Plate

B221/221M-08. ... u... Aluminum and Aluminum-Alloy Extruded Bars,

Rods, Wire, Profiles and Tubes

D1621-04... ... Compressive Properties of Rigid Cellular
Plastics
D3656=-07 ..t eeenennn Insect Screening and Louver Cloth Woven from

Vinyl Coated Glass Yarns
E90-04. ..., Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions
F. The National Association Architectural Metal Manufactures (NAAMM) :
Metal Finishes Manual (1988 Edition)
G. National Fire Protection Association (NFPA):

80-09. .. ittt ii i Fire Doors and Fire Windows

HOLLOW METAL DOORS AND FRAMES
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Underwriters Laboratories, Inc. (UL):
Fire Resistance Directory

Intertek Testing Services (ITS):
Certifications Listings..Latest Edition
Factory Mutual System (FM) :

Approval Guide

- PRODUCTS

2.1 MATERIALS

A.

Stainless Steel: ASTM Al67, Type 302 or 304; finish, NAAMM Number 4.
Sheet Steel: ASTM A1008, cold-rolled for panels (face sheets) of doors.
Anchors, Fastenings and Accessories: Fastenings anchors, clips
connecting members and sleeves from zinc coated steel.

Prime Paint: Paint that meets or exceeds the requirements of A250.8.

2.2 FABRICATION GENERAL

A.

GENERAL:

1. Follow SDI A250.8 for fabrication of standard steel doors, except as
specified otherwise. Doors to receive hardware specified in Section
08 71 00, DOOR HARDWARE. Tolerances as per SDI A250.8. Thickness, 44
mm (1-3/4 inches), unless otherwise shown.

2. Close top edge of exterior doors flush and seal to prevent water
intrusion.

3. When vertical steel stiffeners are used for core construction, fill
spaces between stiffeners with mineral fiber insulation.

Standard Duty Doors: SDI A250.8, Level 1, Model 2 of size and design

shown. This shall be for interior locations only. Do not use for

stairwell doors and security doors.

Fire Rated Doors (Labeled):

1. Conform to NFPA 80 when tested by Underwriters Laboratories, Inc.,
Inchcape Testing Services, or Factory Mutual for the class of door
or door opening shown.

2. Fire rated labels of metal, with raised or incised markings of
approving laboratory shall be permanently attached to doors.

3. Close top and vertical edges of doors flush. Vertical edges shall be

seamless. Apply steel astragal to the meeting stile of the active

HOLLOW METAL DOORS AND FRAMES
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leaf of pairs of fire rated doors, except where vertical rod exit
devices are specified for both leaves swinging in the same
direction.

Construct fire rated doors in stairwell enclosures for maximum
transmitted temperature rise of 230 °C (450 °F) above ambient
temperature at end of 30 minutes of fire exposure when tested in

accordance with ASTM E152.

2.3 METAL FRAMES

A. General:

1.

SDI A250.8, 1.3 mm (0.053 inch) thick sheet steel, types and styles

as shown or scheduled.

Frames for labeled fire rated doors.

a. Comply with NFPA 80. Provide test by Underwriters Laboratories,
Inc., Inchcape Testing Services, or Factory Mutual.

b. Fire rated labels of approving laboratory permanently attached to
frames as evidence of conformance with these requirements.
Provide labels of metal or engraved stamp, with raised or incised
markings.

Knocked-down frames not acceptable only in cases where installing

weld frames are difficult and only when approved by COR. When

knocked-down frames are used weld all sides and grind smooth.

B. Reinforcement and Covers:

1.

SDI A250.8 for, minimum thickness of steel reinforcement welded to
back of frames.

Provide mortar guards securely fastened to back of hardware
reinforcements except on lead-lined frames.

Where concealed door closers are installed within the head of the
door frames, prepare frames for closers and provide 1 mm (0.042
inch) thick steel removable stop sections for access to concealed
face plates and control valves, except when cover plates are

furnished with closer.

C. Terminated Stops: SDI A250.8.

D. Frame Anchors:

1.

Floor anchors:
a. Where floor fills occur, provide extension type floor anchors to

compensate for depth of fill.

HOLLOW METAL DOORS AND FRAMES
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At bottom of jamb use 1.3 mm (0.053 inch) thick steel clip angles
welded to jamb and drilled to receive two 6 mm (1/4 inch) floor
bolts. Use 50 mm x 50 mm (2 inch by 2 inch) 9 mm by (3/8 inch)
clip angle for lead lined frames, drilled for 9 mm (3/8 inch)
floor bolts.

2. Jamb anchors:

a.

Locate anchors on jambs near top and bottom of each frame, and at
intermediate points not over 600 mm (24 inches) apart, except for
fire rated frames space anchors as required by labeling
authority.

Form jamb anchors of not less than 1 mm (0.042 inch) thick steel

unless otherwise specified.

Anchors set in masonry: Use adjustable anchors designed for

friction fit against the frame and for extension into the masonry

not less than 250 mm (10 inches). Use one of following type:

1) Wire loop type of 5 mm (3/16 inch) diameter wire.

2) T-shape or strap and stirrup type of corrugated or perforated
sheet steel.

Anchors for stud partitions: Either weld to frame or use lock-in

snap-in type. Provide tabs for securing anchor to the sides of

the studs.

Anchors for frames set in prepared openings:

1) Steel pipe spacers with 6 mm (1/4 inch) inside diameter welded
to plate reinforcing at jamb stops or hat shaped formed strap
spacers, 50 mm (2 inches) wide, welded to jamb near stop.

2) Drill jamb stop and strap spacers for 6 mm (1/4 inch) flat
head bolts to pass thru frame and spacers.

Modify frame anchors to fit special frame and wall construction

and provide special anchors where shown or required.

2.6 SHOP PAINTING

A. SDI A250.8.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Plumb,

align and brace frames securely until permanent anchors are set.

1. Use triangular bracing near each corner on both sides of frames with

temporary wood spreaders at midpoint.

HOLLOW METAL DOORS AND FRAMES
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2. Use wood spreaders at bottom of frame if the shipping spreader is
removed.

3. Protect frame from accidental abuse.

4. Where construction will permit concealment, leave the shipping
spreaders in place after installation, otherwise remove the
spreaders after the frames are set and anchored.

5. Remove wood spreaders and braces only after the walls are built and
jamb anchors are secured.

B. Floor Anchors:

1. Anchor the bottom of door frames to floor with two 6 mm (1/4 inch)
diameter expansion bolts. Use 9 mm (3/8 inch) bolts on lead lined
frames.

2. Power actuated drive pins may be used to secure frame anchors to
concrete floors.

C. Jamb Anchors:

1. Anchors in masonry walls: Embed anchors in mortar. Fill space
between frame and masonry wall with grout or mortar as walls are
built.

2. Coat frame back with a bituminous coating prior to lining of grout
filling in masonry walls.

3. Secure anchors to sides of studs with two fasteners through anchor
tabs. Use steel drill screws to steel studs.

4. Frames set in prepared openings of masonry or concrete: Expansion
bolt to wall with 6 mm (1/4 inch) expansion bolts through spacers.
Where subframes or rough bucks are used, 6 mm (1/4 inch) expansion
bolts on 600 mm (24 inch) centers or power activated drive pins 600
mm (24 inches) on centers. Secure two piece frames to subframe or
rough buck with machine screws on both faces.

D. Install anchors for labeled fire rated doors to provide rating as
required.
3.2 INSTALLATION OF DOORS AND APPLICATION OF HARDWARE

Install doors and hardware as specified in Sections Section 08 11 13,

HOLLOW METAL DOORS AND FRAMES, Section 08 14 00, WOOD DOORS and Section

08 71 00, DOOR HARDWARE.

HOLLOW METAL DOORS AND FRAMES
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SECTION 08 14 00
INTERIOR WOOD DOORS
PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies interior flush wood doors with pre-finish, pre-

fit option.

1.2 RELATED WORK
A. Metal door frames: Section 08 11 13, HOLLOW METAL DOORS AND FRAMES.
B. Door hardware including hardware location (height): Section 08 71 00,

DOOR HARDWARE.

1.3 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.
B. Samples:

1. Corner section of flush veneered door 300 mm (12 inches) square,
showing details of construction, labeled to show grade and type
number and conformance to specified standard.

2. Veneer sample 200 mm (8 inch) by 275 mm (11 inch) by 6 mm (1/4 inch)
showing specified wood species sanded to receive a transparent
finish. Factory finish veneer sample where the prefinished option is
accepted.

C. Shop Drawings:
1. Show every door in project and schedule location in building.
2. Indicate type, grade, finish and size; include pertinent details.
3. Provide information concerning specific requirements not included in
the manufacturer's literature and data submittal.
D. Laboratory Test Reports:
1. Screw holding capacity test report in accordance with WDMA T.M.10.
2. Split resistance test report in accordance with WDMA T.M.5.
3. Cycle/Slam test report in accordance with WDMA T.M.7.
4. Hinge-Loading test report in accordance with WDMA T.M.S8.

INTERIOR WOOD DOORS
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1.4 WARRANTY

A.

Doors are subject to terms of Article titled “Warranty of
Construction”, FAR clause 52.246-21, except that warranty shall be as
follows:

1. For interior doors, manufacturer’s warranty for lifetime of original

installation.

1.5 DELIVERY AND STORAGE

A.

Factory seal doors and accessories in minimum of 6 mill polyethylene
bags or cardboard packages which shall remain unbroken during delivery
and storage.

Store in accordance with WDMA I.S.1-A, J-1 Job Site Information.

Label package for door opening where used.

1.6 APPLICABLE PUBLICATIONS

A.

Publications listed below form a part of this specification to extent
referenced. Publications are referenced in text by basic designation
only.

Window and Door Manufacturers Association (WDMA) :

I.S.1A-11. ... Architectural Wood Flush Doors
I.S.4-09....c0viiiinan. Water-Repellent Preservative Non-Pressure

Treatment for Millwork

I.S.6A-11.... 0. Architectural Wood Stile and Rail Doors
T.M.6-08. ..., Adhesive (Glue Bond) Durability Test Method
T.M.7-08. ... Cycle-Slam Test Method
T.M.8-08....0ciiie... Hinge Loading Test Method
T.M.10-08.....ccoo... Screwholding Test Method

National Fire Protection Association (NFPA):
80-10....vviin.. Protection of Buildings from Exterior Fire
252-08. . it Fire Tests of Door Assemblies

ASTM International (ASTM):

E90-09. ... Laboratory Measurements of Airborne Sound

Transmission Loss

INTERIOR WOOD DOORS
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PART 2 - PRODUCTS
2.1 FLUSH DOORS
A. General:
1. Adhesive: Type II
3. Thickness: 45 mm (1-3/4 inches) unless otherwise shown or specified.
B. Face Veneer:
1. In accordance with WDMA I.S.1-A.
2. One species throughout the project unless scheduled or otherwise
shown. MATCH EXISTING.
3. For transparent finishes: Premium Grade. MATCH EXISTING.
a. A grade face veneer standard optional.
AA grade face veneer
c. Match face veneers for doors for uniform effect of color and
grain at joints.
d. Door edges shall be same species as door face veneer except maple
may be used for stile face veneer on birch doors.
4. For painted finishes: Custom Grade, mill option close grained
hardwood, premium or medium density overlay. Do not use Lauan.
5. Factory sand doors for finishing.
C. Wood for stops, louvers, and moldings of flush doors required to have
transparent finish:
1. Solid Wood of same species as face veneer, except maple may be used
on birch doors. MATCH EXISTING
D. Fire rated wood doors:
1. Fire Performance Rating:
a. “B” label, 1-1/2 hours.
2. Labels:
a. Doors shall conform to the requirements of ASTM E2074, or NFPA
252, and, carry an identifying label from a qualified testing and
inspection agency for class of door or opening shown designating
fire performance rating.
b. Metal labels with raised or incised markings.
3. Performance Criteria for Stiles of doors utilizing standard mortise
leaf hinges:
a. Hinge Loading: WDMA T.M.8. Average of 10 test samples for Extra

Heavy Duty doors.

INTERIOR WOOD DOORS
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b. Direct screw withdrawal: WDMA T.M.10 for Extra Heavy Duty doors.
Average of 10 test samples using a steel, fully threaded #12 wood
screw.

c. Cycle Slam: 1,000,000 cycles with no loose hinge screws or other
visible signs of failure when tested in accordance with WDMA
T.M.7.

4. Additional Hardware Reinforcement:
Provide fire rated doors with hardware reinforcement blocking.
Size of lock blocks as required to secure hardware specified.

c. Top, bottom and intermediate rail blocks shall measure not less
than 125 mm (five inches) minimum by full core width.

d. Reinforcement blocking in compliance with manufacturer's labeling
requirements.

e. Mineral material similar to core is not acceptable.

5. Other Core Components: Manufacturer's standard as allowed by the
labeling requirements.

6. Provide steel frame approved for use in labeled doors for vision
panels.

7. Provide steel astragal on pair of doors.

2.2 PREFINISH, PREFIT OPTION

A.

Flush doors may be factory machined to receive hardware, bevels,

undercuts, cutouts, accessories and fitting for frame.

Factory fitting to conform to specification for shop and field fitting,

including factory application of sealer to edge and routings.

Flush doors to receive transparent finish (in addition to being prefit)

shall be factory finished as follows:

1. WDMA I.S.1-A Section F-3 specification for System TR-4, Conversion
Varnish or System TR-5, Catalyzed Vinyl.

2. Use stain when required to produce the finish specified to MATCH

EXISTING

2.3 IDENTIFICATION MARK:

On top edge of door.
Either a stamp, brand or other indelible mark, giving manufacturer’s
name, door’s trade name, construction of door, code date of manufacture

and quality.

INTERIOR WOOD DOORS
08 14 00-4



VA Project No. 642-11-103 Philadelphia VAMC
AE Works Project No. 12022 Correct Electrical Deficiencies
Bid Documents

C. Accompanied by either of the following additional requirements:
1. An identification mark or a separate certification including name of
inspection organization.
2. Identification of standards for door, including glue type.
3. Identification of veneer and quality certification.

4. Identification of preservative treatment for stile and rail doors.

2.4 SEALING:
Give top and bottom edge of doors two coats of catalyzed polyurethane

or water resistant sealer before sealing in shipping containers.

PART 3 - EXECUTION
3.1 DOOR PREPARATION
A. Field, shop or factory preparation: Do not violate the qualified
testing and inspection agency label requirements for fire rated doors.
B. Clearances between Doors and Frames and Floors:

1. Maximum 3 mm (1/8 inch) clearance at the jambs, heads, and meeting
stiles, and a 19 mm (3/4 inch) clearance at bottom, except as
otherwise specified.

C. Provide cutouts for special details required and specified.

D. Rout doors for hardware using templates and location heights specified
in Section, 08 71 00 DOOR HARDWARE.

E. Fit doors to frame, bevel lock edge of doors 3 mm (1/8 inch) for each

50 mm (two inches) of door thickness undercut where shown.

F. Immediately after fitting and cutting of doors for hardware, seal cut
edges of doors with two coats of water resistant sealer.
G. Finish surfaces, including both faces, top and bottom and edges of the

doors smooth to touch.

3.2 INSTALLATION OF DOORS APPLICATION OF HARDWARE

A. Install doors and hardware as specified in Section, INSTALLATION OF
DOORS AND HARDWARE.

3.3 DOOR PROTECTION
A. As door installation is completed, place polyethylene bag or cardboard

shipping container over door and tape in place.

INTERIOR WOOD DOORS
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B. Provide protective covering over knobs and handles in addition to
covering door.

C. Maintain covering in good condition until removal is approved by COR.

INTERIOR WOOD DOORS
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SECTION 087100
DOOR HARDWARE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply
to this Section.

1.2 SUMMARY

A. This Section includes commercial door hardware for the following:
1. Swinging doors.
2. Sliding doors.
3. Other doors to the extent indicated.

B. Door hardware includes, Dbut 1is not necessarily limited to, the
following:
1. Mechanical door hardware.
2. Cylinders specified for doors in other sections.

C. Related Sections:

1. Division 08 Section “Hollow Metal Doors and Frames”.
2. Division 08 Section “Flush Wood Doors”.

D. Codes and References: Comply with the version year adopted by the
Authority Having Jurisdiction.

1. ANST Al117.1 - Accessible and Usable Buildings and Facilities.
2. ICC/IBC - International Building Code.
3. NFPA 80 - Fire Doors and Windows.
4, NFPA 101 - Life Safety Code.
5. NFPA 105 - Installation of Smoke Door Assemblies.
6. State Building Codes, Local Amendments.
E. Standards: All hardware specified herein shall comply with the

following industry standards:

1. ANSI/BHMA Certified Product Standards - Al56 Series
2. UL10C - Positive Pressure Fire Tests of Door Assemblies

DOOR HARDWARE
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1.3 SUBMITTALS

A. Product Data: Manufacturer's product data sheets including
installation details, material descriptions, dimensions of individual
components and profiles, operational descriptions and finishes.

B. Door Hardware Schedule: Prepared by or under the supervision of
supplier, detailing fabrication and assembly of door hardware, as well
as procedures and diagrams. Coordinate the final Door Hardware

Schedule with doors, frames, and related work to ensure proper size,
thickness, hand, function, and finish of door hardware.

1. Format: Comply with scheduling sequence and vertical format in
DHI's "Sequence and Format for the Hardware Schedule."

2. Organization: Organize the Door Hardware Schedule into door
hardware sets indicating complete designations of every item
required for each door or opening. Organize door hardware sets in
same order as 1in the Door Hardware Sets at the end of Part 3.
Submittals that do not follow the same format and order as the
Door Hardware Sets will be rejected and subject to resubmission.

3. Content: Include the following information:

a. Type, style, function, size, label, hand, and finish of each
door hardware item.

b. Manufacturer of each item.

Fastenings and other pertinent information.

Location of door hardware set, cross-referenced to Drawings,

both on floor plans and in door and frame schedule.

e. Explanation of abbreviations, symbols, and codes contained in
schedule.

f. Mounting locations for door hardware.

g. Door and frame sizes and materials.

Q.0

4, Submittal Sequence: Submit the final Door Hardware Schedule at
earliest possible date, particularly where approval of the Door
Hardware Schedule must precede fabrication of other work that is
critical in the Project construction schedule. Include Product
Data, Samples, Shop Drawings of other work affected by door
hardware, and other information essential to the coordinated
review of the Door Hardware Schedule.

C. Shop Drawings: Details of electrified access control Thardware
indicating the following:

1. Wiring Diagrams: Upon receipt of approved schedules, submit
detailed system wiring diagrams for power, signaling, monitoring,
communication, and control of the access control system
electrified hardware. Differentiate between manufacturer-
installed and field-installed wiring. Include the following:
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a. Elevation diagram of each unique access controlled opening
showing location and interconnection of major system
components with respect to their placement in the
respective door openings.

b. Complete (risers, point-to-point) access control system block
wiring diagrams.

2. Electrical Coordination: Coordinate with related Division 26
Electrical Sections the voltages and wiring details required at
electrically controlled and operated hardware openings.

D. Keying Schedule: Prepared under the supervision of the Owner, separate
schedule detailing final keying instructions for locksets and
cylinders in writing. Include keying system explanation, door numbers,
key set symbols, hardware set numbers and special instructions. Owner
to approve submitted keying schedule prior to the ordering of
permanent cylinders.

E. Operating and Maintenance Manuals: Provide manufacturers operating and
maintenance manuals for each item comprising the complete door
hardware installation in quantity as required in Division 01, Closeout
Submittals. The manual to include the name, address, and contact
information of the manufacturers providing the hardware and their
nearest service representatives. The final copies delivered after
completion of the installation test to include "as built"
modifications made during installation, checkout, and acceptance.

F. Warranties and Maintenance: Special warranties and maintenance
agreements specified in this Section.

1.4 QUALITY ASSURANCE

A. Manufacturers Qualifications: Engage qualified manufacturers with a
minimum 5 years of documented experience in producing hardware and
equipment similar to that indicated for this Project and that have a
proven record of successful in-service performance.

B. Installer Qualifications: Installers, trained by the primary product
manufacturers, with a minimum 3 years documented experience installing
both standard and electrified builders hardware similar in material,
design, and extent to that indicated for this Project and whose work
has resulted in construction with a record of successful in-service
performance.

C. Door Hardware Supplier Qualifications: Experienced commercial door
hardware distributors with a minimum 5 vyears documented experience
supplying both mechanical and electromechanical hardware installations
comparable in material, design, and extent to that indicated for this
Project. Supplier recognized as a factory direct distributor in good
standing by the manufacturers of the primary materials with a
warehousing facility in Project's vicinity. Supplier to have on staff
a certified Architectural Hardware Consultant (AHC) available during
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the course of the Work to consult with Contractor, Architect, and
Owner concerning both standard and electromechanical door hardware and
keying.

1. Scheduling Responsibility: Preparation of door hardware and
keying schedules.

D. Source Limitations: Obtain each type and variety of Door Hardware
specified in this Section from a single source, qualified supplier
unless otherwise indicated.

1. Electrified modifications or enhancements made to a source
manufacturer's product line by a secondary or third party source
will not be accepted.

2. Provide electromechanical door hardware from the same
manufacturer as mechanical door hardware, unless otherwise
indicated.

E. Regulatory Requirements: Comply with NFPA 70, NFPA 80, NFPA 101 and
ANSI All7.1 requirements and guidelines as directed in the model
building code including, but not limited to, the following:

1. NEPA 70 "National Electrical Code", including electrical
components, devices, and accessories listed and labeled as
defined 1in Article 100 by a testing agency acceptable to
authorities having jurisdiction, and marked for intended use.

2. Where indicated to comply with accessibility requirements, comply
with Americans with Disabilities Act (ADA) , "Accessibility
Guidelines for Buildings and Facilities (ADAAG)," ANSI All7.1 as
follows:

a. Handles, Pulls, Latches, Locks, and other Operating Devices:
Shape that 1is easy to grasp with one hand and does not
require tight grasping, tight pinching, or twisting of the
wrist.

b. Door Closers: Comply with the following maximum opening-force
requirements indicated:

1) Interior Hinged Doors: 5 1lbf applied perpendicular to
door.
2) Fire Doors: Minimum opening force allowable by

authorities having jurisdiction.

c. Thresholds: ©Not more than 1/2 inch high. Bevel raised
thresholds with a slope of not more than 1:2.

3. NFPA 101: Comply with the following for means of egress doors:

a. Latches, Locks, and Exit Devices: Not more than 15 1bf to
release the latch. Locks shall not require the use of a
key, tool, or special knowledge for operation.
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b. Thresholds: Not more than 1/2 inch high.

4, Fire-Rated Door Assemblies: Provide door hardware for assemblies
complying with NFPA 80 that are listed and labeled by a testing
and inspecting agency acceptable to authorities having
jurisdiction, for fire ratings indicated, Dbased on testing
according to NFPA 252 (neutral pressure at 40" above sill) or UL-
10C.

a. Test Pressure: Positive pressure labeling.

F. Each unit to bear third party permanent label demonstrating compliance
with the referenced standards.

G. Keying Conference: Conduct conference to comply with requirements in
Division 01 Section "Project Meetings." Keying conference to
incorporate the following criteria into the final keying schedule
document:

1. Function of building, purpose of each area and degree of security
required.

2. Plans for existing and future key system expansion.

3. Requirements for key control storage and software.

4, Installation of permanent keys, cylinder cores and software.

5. Address and requirements for delivery of keys.

H. Pre-Submittal Conference: Conduct coordination conference in
compliance with requirements in Division 01 Section "Project Meetings"
with attendance by representatives of Supplier(s), Installer(s), and
Contractor (s) to review ©proper methods and the procedures for
receiving, handling, and installing door hardware.

1. Prior to installation of door hardware, arrange for
manufacturers' representatives to hold a ©project specific
training meeting to instruct the installing contractors'
personnel on the proper installation and adjustment of their
respective products. Product training to Dbe attended Dby
installers of door hardware (including electromechanical
hardware) for aluminum, hollow metal and wood doors. Training
will include the use of installation manuals, hardware schedules,
templates and physical product samples as required.

2. Inspect and discuss electrical roughing-in, power supply
connections, and other preparatory work performed by other
trades.

3. Review sequence of operation narratives for each unique access
controlled opening.

4, Review and finalize construction schedule and verify availability
of materials.

5. Review the required inspecting, testing, commissioning, and

demonstration procedures
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. At completion of installation, provide written documentation that
components were applied to manufacturer's instructions and
recommendations and according to approved schedule.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up and
shelving for door hardware delivered to Project site. Do not store
electronic access control hardware, software or accessories at Project
site without prior authorization.

B. Tag each item or package separately with identification related to the
final Door Hardware Schedule, and include basic installation
instructions with each item or package.

C. Deliver, as applicable, permanent keys, cylinders, cores, access
control <credentials, software and related accessories directly to
Owner via registered mail or overnight package service. Instructions
for delivery to the Owner shall be established at the "Keying
Conference".

1.6 COORDINATION

A. Templates: Obtain and distribute to the parties involved templates for
doors, frames, and other work specified to be factory prepared for
installing standard and electrified hardware. Check Shop Drawings of
other work to confirm that adequate provisions are made for locating
and installing hardware to comply with indicated requirements.

B. Door Hardware and Electrical Connections: Coordinate the layout and
installation of scheduled electrified door hardware and related access
control equipment with required connections to source power junction
boxes, low voltage power supplies, detection and monitoring hardware,
and fire and detection alarm systems.

C. Door and Frame Preparation: Related Division 08 Sections (Steel,
Aluminum and Wood) doors and corresponding frames are to be prepared,
reinforced and pre-wired (if applicable) to receive the installation
of the specified electrified, monitoring, signaling and access control
system hardware without additional in-field modifications.

1.7 WARRANTY

A. General Warranty: Reference Division 01, General Requirements. Special
warranties specified in this Article shall not deprive Owner of other
rights Owner may have under other provisions of the Contract Documents
and shall be in addition to, and run concurrent with, other warranties
made by Contractor under requirements of the Contract Documents.
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Warranty Period: Written warranty, executed by manufacturer(s),
agreeing to repair or replace components of standard and electrified
door hardware that fails in materials or workmanship within specified
warranty period after final acceptance by the Owner. Failures include,
but are not limited to, the following:

1. Structural failures including excessive deflection, cracking, or
breakage.

2. Faulty operation of the hardware.

3. Deterioration of metals, metal finishes, and other materials
beyond normal weathering.

4, Electrical component defects and failures within the systems
operation.

Standard Warranty Period: One year from date of Substantial

Completion, unless otherwise indicated.

Special Warranty Periods:

1. Ten years for mortise locks and latches.
2. Five years for exit hardware.
3. Twenty five years for manual surface door closers.

MAINTENANCE SERVICE

Maintenance Tools and Instructions: Furnish a complete set of
specialized tools and maintenance instructions as needed for Owner's
continued adjustment, maintenance, and removal and replacement of door
hardware.

Continuing Service: Beginning at Substantial Completion, and running
concurrent with the specified warranty period, provide continuous (6)
months full maintenance including repair and replacement of worn or
defective components, lubrication, cleaning, and adjusting as required
for proper door opening operation. Provide parts and supplies as used
in the manufacture and installation of original products.

- PRODUCTS

SCHEDULED DOOR HARDWARE

General: Provide door hardware for each door to comply with
requirements in Door Hardware Sets and each referenced section that
products are to be supplied under.

1. Designations: Requirements for quantity, item, size, £finish or
color, grade, function, and other distinctive qualities of each
type of door hardware are indicated in the Door Hardware Sets at
the end of Part 3. Products are identified by using door hardware
designations, as follows:
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a. Named Manufacturer's Products: Product designation and
manufacturer are listed for each door hardware type
required for the purpose of establishing requirements.
Manufacturers' names are abbreviated in the Door Hardware
Schedule.

B. Substitutions: Requests for substitution and product approval for
inclusive mechanical and electromechanical door hardware in compliance
with the specifications must be submitted in writing and in accordance
with the procedures and time frames outlined 1in Division 01,
Substitution Procedures. Approval of requests is at the discretion of
the architect, owner, and their designated consultants.

2.2 HANGING DEVICES

A. Hinges: ANSI/BHMA Al56.1 certified butt hinges with number of hinge
knuckles as specified in the Door Hardware Sets.

1. Quantity: Provide the following hinge quantity, unless otherwise
indicated:
a. Two Hinges: For doors with heights up to 60 inches.
b. Three Hinges: For doors with heights 61 to 90 inches.
Cc. Four Hinges: For doors with heights 91 to 120 inches.
d. For doors with heights more than 120 inches, provide 4

hinges, plus 1 hinge for every 30 inches of door height
greater than 120 inches.

2. Hinge Size: Provide the following, unless otherwise indicated,
with hinge widths sized for door thickness and clearances
required:

a. Widths wup to 370”: 4-1/2” standard or heavy weight as

specified.

b. Sizes from 3’1” to 4'0”: 5” standard or heavy weight as
specified.

3. Hinge Weight and Base Material: Unless otherwise indicated,

provide the following:

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or
0il impregnated Dbearing hinges unless Hardware Sets
indicate standard weight.

b. Interior Doors: Standard weight, steel, ball bearing or oil
impregnated bearing hinges unless Hardware Sets indicate
heavy weight.

4. Hinge Options: Comply with the following where indicated in the
Hardware Sets or on Drawings:

a. Non-removable Pins: Provide set screw in hinge barrel that,
when tightened into a groove in hinge pin, prevents removal
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of pin while door is closed; for the following
applications:

1) Out-swinging exterior doors.
2) Out-swinging access controlled doors.
3) Out-swinging lockable doors.

5. Acceptable Manufacturers:

a. Hager Companies (HA).
b. McKinney Products (MK).

2.3 DOOR OPERATING TRIM

A. Flush Bolts and Surface Bolts: ANSI/BHMA Al56.3 and Al56.16, Grade 1,
certified automatic, self-latching, and manual flush bolts and surface
bolts. Manual flush bolts to be furnished with top rod of sufficient
length to allow bolt location approximately six feet from the floor.
Furnish dust proof strikes for bottom bolts. Surface bolts to be
minimum 8” in length and U.L. listed for labeled fire doors and U.L.
listed for windstorm components where applicable. Provide related
accessories (mounting brackets, strikes, coordinators, etc.) as
required for appropriate installation and operation.

1. Acceptable Manufacturers:

a. Door Controls International (DC).
b. Rockwood Manufacturing (RO) .
c. Trimco (TC).

2.4 CYLINDERS AND KEYING

A. General: Cylinder manufacturer to have minimum (10) years experience
designing secured master key systems and have on record a published
security keying system policy.

B. Source Limitations: Obtain each type of keyed cylinder and keys from
the same source manufacturer as locksets and exit devices, unless
otherwise indicated.

C. Cylinders: Original manufacturer cylinders complying with the

following:

1. Mortise Type: Threaded cylinders with rings and straight- or
clover-type cam.

2. Rim Type: Cylinders with back plate, flat-type vertical or
horizontal tailpiece, and raised trim ring.

3. Bored-Lock Type: Cylinders with tailpieces to suit locks.

4, Mortise and rim cylinder collars to be solid and recessed to

allow the cylinder face to be flush and be free spinning with
matching finishes.
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5. Keyway: Manufacturer’s Standard.

D. Permanent Cores: Manufacturer's standard; finish face to match
lockset; complying with the following:

1. Interchangeable Cores: Core insert, removable by use of a special
key; usable with other manufacturers' cylinders.

E. Patented Cylinders: ANSI/BHMA Al56.5, Grade 1, certified patented
cylinders employing a utility patented and restricted keyway requiring
the use o0of a patented key. Cylinders are to be protected from
unauthorized manufacture and distribution by manufacturer’s United
States patents. Cylinders are to be factory keyed with owner having
the ability for on-site original key cutting.

1. Acceptable Manufacturers:
a. Medeco (MC) - X4 Series.
b. Stanley Best (BE) - MX8 Series.
C. Corbin Russwin (RU) - Access 3 Series.
d. Sargent Manufacturing (SA) - Degree Series.

F. Keying System: Each type of lock and cylinders to be factory keyed.
Conduct specified "Keying Conference" to define and document keying
system instructions and requirements. Furnish factory cut, nickel-
silver large bow permanently inscribed with a wvisual key control
number as directed by Owner. Incorporate decisions made in keying
conference, and as follows:

1. Master Key System: Cylinders are operated by a change key and a
master key.

2. Grand Master Key System: Cylinders are operated by a change key,
a master key, and a grand master key.

3. Great-Grand Master Key System: Cylinders are operated by a change
key, a master key, a grand master key, and a great-grand master
key.

4. Existing System: Master key or grand master key locks to Owner's
existing system.

5. Keyed Alike: Key all cylinders to same change key.

G. Key Quantity: Provide the following minimum number of keys:

1. Top Master Key: One (1)

2. Change Keys per Cylinder: Two (2)

3. Master Keys (per Master Key Group): Two (2)

4, Grand Master Keys (per Grand Master Key Group): Two (2)

5. Construction Keys (where required): Ten (10)

6. Construction Control Keys (where required): Two (2)

7. Permanent Control Keys (where required): Two (2)
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H. Construction Keying: Provide construction master keyed cylinders or
temporary keyed construction cores where specified. Provide
construction master keys in quantity as required by project
Contractor. Replace construction cores with permanent cores. Furnish
permanent cores for installation as directed under specified "Keying
Conference".

I Key Registration List: Provide keying transcript 1list to Owner's
representative in the proper format for importing into key control
software.

J. Key Control Cabinet: Provide a key control system including envelopes,
labels, and tags with self-locking key clips, receipt forms, 3-way
visible card index, temporary markers, permanent markers, and standard
metal cabinet. Key control cabinet shall have expansion capacity of
150% of the number of locks required for the project.

1. Acceptable Manufacturers:
a. Lund Equipment (LU).
b. MMF Industries (MM).
C. Telkee (TK).
K. Key Control Software: Provide one network version of "Key Wizard"

branded key management software package that includes one year of
technical support and upgrades to software at no charge. Provide
factory key system formatted for importing into “Key Wizard” software.

2.5 MECHANICAL LOCKS AND LATCHING DEVICES

A. Mortise Locksets, Grade 1 (Heavy Duty): ANSI/BHMA Al156.13, Series
1000, Operational Grade 1 certified mortise locksets furnished in the
functions as specified 1in the Hardware Sets. Locksets to be
manufactured with a corrosion resistant, stamped 12 gauge minimum
formed steel case and be field-reversible for handing without
disassembly of the lock body. Lockset trim (including knobs, levers,
escutcheons, roses) to be the product of a single manufacturer.
Furnish with standard 2 3/4" backset, 3/4"™ throw anti-friction
stainless steel latchbolt, and a full 1" throw stainless steel bolt
for deadbolt functions.

1. Acceptable Manufacturers:
a. Corbin Russwin Hardware (RU) - ML2000 Series.
b. Sargent Manufacturing (SA) - 8200 Series.
Cc. Stanley Best (BE) - 40H Series.
B. Lock Trim Design: As specified in Hardware Sets.
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2.6 LOCK AND LATCH STRIKES

A. Strikes: Provide manufacturer's standard strike with strike box for
each latch or lock bolt, with curved lip extended to protect frame,
finished to match door hardware set, unless otherwise indicated, and
as follows:

Flat-Lip Strikes: For locks with three-piece antifriction
latchbolts, as recommended by manufacturer.

Extra-Long-Lip Strikes: For locks used on frames with applied
wood casing trim.

Aluminum-Frame Strike Box: Provide manufacturer's special strike
box fabricated for aluminum framing.

B. Standards: Comply with the following:

1. Strikes for Mortise Locks and Latches: BHMA Al156.13.
2. Strikes for Bored Locks and Latches: BHMA Al56.2.
3. Strikes for Auxiliary Deadlocks: BHMA Al56.5.
4, Dustproof Strikes: BHMA Al156.16.
2.7 CONVENTIONAL EXIT DEVICES
A. General Requirements: All exit devices specified herein shall meet or

exceed the following criteria:

1.

At doors not requiring a fire rating, provide devices complying
with NFPA 101 and 1listed and labeled for "Panic Hardware"
according to UL305. Provide proper fasteners as required by
manufacturer including sex nuts and bolts at openings specified
in the Hardware Sets.

Where exit devices are required on fire rated doors, provide
devices complying with NFPA 80 and with UL labeling indicating

"Fire Exit Hardware". Provide devices with the proper fasteners
for installation as tested and listed by UL. Consult
manufacturer’s catalog and template book for specific
requirements.

a. Fire Exit Removable Mullions: Provide keyed removable

mullions for use with fire exit devices complying with
NEFPA 80 that are 1listed and labeled by a testing and
inspecting agency acceptable to authorities having
jurisdiction, for fire and panic protection, based on
testing according to UL 305 and NFPA 252. Mullions to be
used only with exit devices for which they have been
tested.

Except on fire rated doors, provide exit devices with hex key
dogging device to hold the pushbar and latch in a retracted
position. Provide optional keyed cylinder dogging on devices
where specified in Hardware Sets.
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4, Flush End Caps: Provide heavy weight impact resistant flush end
caps made of architectural metal in the same finish as the
devices as in the Hardware Sets. Plastic end caps will not be
acceptable.

5. Lever Operating Trim: Where exit devices require lever trim,
furnish manufacturer's heavy duty trim with cold forged
escutcheons, Dbeveled edges, and four threaded studs for thru-
bolts.

a. Lock Trim Design: As 1indicated 1in Hardware Sets, provide
finishes and designs to match that of the specified
locksets. Provided free-wheeling type trim where indicated.

b. Where function of exit device requires a cylinder, provide an
interchangeable core type keyed cylinder (Rim or Mortise)
as specified in Hardware Sets.

6. Vertical Rod Exit Devices: Provide and install interior surface
and concealed vertical rod exit devices as Less Bottom Rod (LBR)
unless otherwise indicated.

7. Narrow Stile Applications: At doors constructed with narrow
stiles, or as specified in Hardware Sets, provide devices
designed for maximum 2” wide stiles.

8. Dummy Push Bar: Nonfunctioning push bar matching functional push
bar.
9. Rail Sizing: Provide exit device rails factory sized for proper

door width application.

10. Through Bolt Installation: For exit devices and trim as indicated
in Door Hardware Sets.

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA Al56.3,
Grade 1 certified panic and fire exit hardware devices furnished in
the functions specified in the Hardware Sets. Mounting rails to be
formed from smooth stainless steel, Dbrass or Dbronze architectural
materials no less than 0.072" thick, with push rails a minimum of
0.062" thickness. Painted or aluminum metal rails are not acceptable.
Exit device latch to be investment cast stainless steel, pullman type,
with deadlock feature.

1. Acceptable Manufacturers:
a. Corbin Russwin Hardware (RU) - ED4000 / ED5000 Series.
b. Sargent Manufacturing (SA) - 80 Series.
c. Von Duprin (VD) - 35A/98 XP Series.
C. Tube Steel Removable Mullions: ANSI/BHMA Al56.3 removable steel
mullions with malleable-iron top and bottom retainers and a primed
paint finish. Provide keyed removable feature, stabilizers, and

mounting brackets as specified in the Hardware Sets. At openings
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designed for severe wind load <conditions due to hurricanes or
tornadoes, provide manufacturers approved mullion and accessories to
meet applicable state and local windstorm codes.

1. Acceptable Manufacturers:
a. Corbin Russwin Hardware (RU) - 700/900 Series.
b. Sargent Manufacturing (SA) - 980S Series.
2.8 DOOR CLOSERS
A. All door closers specified herein shall meet or exceed the following
criteria:
1. General: Door closers to be from one manufacturer, matching in

design and style, with the same type door preparations and
templates regardless of application or spring size. Closers to be
non-handed with full sized covers including installation and
adjusting information on inside of cover.

2. Standards: Closers to comply with UL-10C and UBC 7-2 for Positive
Pressure Fire Test and be U.L. listed for use of fire rated
doors.

3. Size of Units: Comply with manufacturer's written recommendations

for sizing of door closers depending on size of door, exposure to
weather, and anticipated frequency of wuse. Where closers are
indicated for doors required to be accessible to the physically
handicapped, provide units complying with ANSI ICC/A117.1.

4, Closer Arms: Provide heavy duty, forged steel closer arms unless
otherwise indicated in Hardware Sets.

a. Where closers are indicated to have mechanical dead-stop,
provide heavy duty arms and brackets with an integral
positive stop.

b. Where closers are indicated to have mechanical hold open,
provide heavy duty wunits with an additional Dbuilt-in
mechanical holder assembly designed to hold open against
normal wind and traffic conditions. Holder to be manually
selectable to on-off position.

C. Where closers are indicated to have a cushion-type stop,
provide heavy duty arms and brackets with spring stop
mechanism to cushion door when opened to maximum degree.

d. Closers shall not be installed on exterior or corridor side
of doors; where possible install closers on door for
optimum aesthetics. Provide drop plates or other
accessories as required for proper mounting.

5. Closer Accessories: Provide door closer accessories including
custom templates, special mounting brackets, spacers and drop
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plates, and through-bolt or security type fasteners as specified
in the door Hardware Sets.

B. Door Closers, Surface Mounted (Large Body Cast Iron): ANSI/BHMA
A156.4, Grade 1 surface mounted, heavy duty door closers with complete
spring power adjustment, sizes 1 thru 6; and fully operational

adjustable according to door size, frequency of use, and opening
force. Closers to be rack and pinion type, one piece cast iron body
construction, with adjustable Dbackcheck and separate non-critical
valves for closing sweep and latch speed control.

1. Acceptable Manufacturers:
a. Corbin Russwin Hardware (RU) - DC8000 Series.
b. LCN Closers (LC) - 4040XP Series.
Cc. Sargent Manufacturing (SA) - 281 Series.
2.9 ARCHITECTURAL TRIM
A. Door Protective Trim
1. General: Door protective trim units to be of type and design as

specified below or in the Hardware Sets.

2. Size: Fabricate protection plates (kick, armor, or mop) not more
than 2" less than door width (LDW) on stop side of single doors
and 1”7 LDW on stop side of pairs of doors, and not more than 1"
less than door width on pull side. Coordinate and provide proper
width and height as required where conflicting hardware dictates.
Height to be as specified in the Hardware Sets.

3. Metal Protection Plates: ANSI/BHMA Al56.6 certified metal
protection plates (kick, armor, or mop), beveled on four edges
(B4E), fabricated from the following.

a. Stainless Steel: 050-inch thick, with countersunk screw holes
(CSK) .

b. Brass or Bronze: 050-inch thick, with countersunk screw holes
(CSK) .

c. Laminate Plastic or Acrylic: 1/8-inch thick, with countersunk
screw holes (CSK).

4, Fasteners: Provide manufacturer's designated fastener type as
specified in the Hardware Sets.

5. Metal Door Edging: Door protection edging fabricated from a
minimum .050-inch thick metal sheet, formed into an angle or "U"
cap shapes, surface or mortised mounted onto edge of door.
Provide appropriate leg overlap to account for protection plates
as required. Height to be as specified in the Hardware Sets.

6. Acceptable Manufacturers:
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a. Rockwood Manufacturing (RO).

DOOR STOPS AND HOLDERS

General: Door stops and holders to be of type and design as specified
below or in the Hardware Sets.

Door Stops and Bumpers: ANSI/BHMA Al156.16, Grade 1 certified door
stops and wall bumpers. Provide wall bumpers, either convex or concave
types with anchorage as indicated, unless floor or other types of door
stops are specified in Hardware Sets. Do not mount floor stops where
they will impede traffic. Where floor or wall Dbumpers are not
appropriate, provide overhead type stops and holders.

1. Acceptable Manufacturers:

a. Rockwood Manufacturing (RO) .

ARCHITECTURAL SEALS

General: Thresholds, weatherstripping, and gasket seals to be of type

and design as specified Dbelow or in the Hardware Sets. Provide
continuous weatherstrip gasketing on exterior doors and provide smoke,
light, or sound gasketing on interior doors where indicated. At

exterior applications provide non-corrosive fasteners and elsewhere
where indicated.

Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are
listed and labeled by a testing and inspecting agency acceptable to
authorities having jurisdiction, for smoke control ratings indicated,
based on testing according to UL 1784.

1. Provide smoke labeled perimeter gasketing at all smoke labeled
openings.
Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are

listed and labeled by a testing and inspecting agency acceptable to
authorities having jurisdiction, for fire ratings indicated, based on
testing according to UL-10C.

1. Provide intumescent seals as indicated to meet UL10C Standard for
Positive Pressure Fire Tests of Door Assemblies, and UBC 7-2,
Fire Tests of Door Assemblies.

Sound-Rated Gasketing: Assemblies that are listed and labeled by a
testing and inspecting agency, for sound ratings indicated, based on
testing according to ASTM E 1408.

Replaceable Seal Strips: Provide only those units where resilient or
flexible seal strips are easily replaceable and readily available from
stocks maintained by manufacturer.

DOOR HARDWARE
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Acceptable Manufacturers:

1. Pemko Manufacturing (PE).

FABRICATION

Fasteners: Provide door hardware manufactured to comply with published
templates generally prepared for machine, wood, and sheet metal
sScrews. Provide screws according to manufacturers recognized
installation standards for application intended.

FINISHES

Standard: Designations wused 1in the Hardware Sets and elsewhere
indicate hardware finishes complying with ANSI/BHMA A156.18, including
coordination with traditional U.S. finishes indicated by certain

manufacturers for their products.

Provide quality of finish, including thickness of plating or coating
(if any), composition, hardness, and other qualities complying with
manufacturer's standards, but 1in no <case 1less than specified by
referenced standards for the applicable units of hardware.

Protect mechanical finishes on exposed surfaces from damage by
applying a strippable, temporary protective covering before shipping.

- EXECUTION

EXAMINATION

Examine scheduled openings, with Installer present, for compliance
with requirements for installation tolerances, labeled fire door
assembly construction, wall and floor construction, and other
conditions affecting performance.

Notify architect of any discrepancies or conflicts between the door

schedule, door types, drawings and scheduled hardware. Proceed only
after such discrepancies or conflicts have been resolved in writing.

PREPARATION
Hollow Metal Doors and Frames: Comply with ANSI/DHI All5 series.

Wood Doors: Comply with ANSI/DHI All5-W series.

DOOR HARDWARE
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3.3 INSTALLATION

A. Install each item of mechanical and electromechanical hardware and
access control equipment to comply with manufacturer's written
instructions and according to specifications.

1. Installers are to be trained and certified by the manufacturer on
the proper installation and adjustment of fire, life safety, and
security products including: hanging devices; locking devices;
closing devices; and seals.

B. Mounting Heights: Mount door hardware units at heights indicated in
following applicable publications, unless specifically indicated or
required to comply with governing regulations:

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for
Architectural Hardware for Standard Steel Doors and Frames."

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural
Hardware for Wood Flush Doors."

3. Where indicated to comply with accessibility requirements, comply
with ANSI All7.1 "Accessibility Guidelines for Buildings and
Facilities."

4, Provide blocking in drywall partitions where wall stops or other

wall mounted hardware is located.

C. Retrofitting: 1Install door hardware to comply with manufacturer's
published templates and written instructions. Where cutting and
fitting are required to install door hardware onto or into surfaces
that are later to be painted or finished in another way, coordinate
removal, storage, and reinstallation of surface protective trim units
with finishing work specified in Division 9 Sections. Do not install
surface-mounted items until finishes have been completed on substrates
involved.

D. Thresholds: Set thresholds for exterior and acoustical doors in full
bed of sealant complying with requirements specified in Division 7
Section "Joint Sealants."

E. Storage: Provide a secure lock up for hardware delivered to the
project but not yet installed. Control the handling and installation
of hardware items so that the completion of the work will not be
delayed by hardware losses before and after installation.

3.4 FIELD QUALITY CONTROL

A Field 1Inspection: Supplier will perform a final inspection of
installed door hardware and state in report whether work complies with
or deviates from requirements, including whether door hardware is
properly installed, operating and adjusted.

DOOR HARDWARE
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3.5 ADJUSTING

A. Initial Adjustment: Adjust and check each operating item of door
hardware and each door to ensure proper operation or function of every
unit. Replace units that cannot be adjusted to operate as intended.
Adjust door control devices to compensate for final operation of
heating and ventilating equipment and to comply with referenced
accessibility requirements.

3.6 CLEANING AND PROTECTION
A. Protect all hardware stored on construction site in a covered and dry
place. Protect exposed hardware installed on doors during the
construction phase. 1Install any and all hardware at the latest

possible time frame.
B. Clean adjacent surfaces soiled by door hardware installation.

C. Clean operating items as necessary to restore proper finish. and
provide final protection and maintain conditions that ensure door
hardware is without damage or deterioration at time of owner

occupancy.
3.7 DEMONSTRATION
A. Instruct Owner's maintenance personnel to adjust, operate, and

maintain mechanical and electromechanical door hardware.

3.8 DOOR HARDWARE SCHEDULE

A. The hardware sets represent the design intent and direction of the
owner and architect. They are a guideline only and should not be
considered a detailed hardware schedule. Discrepancies, conflicting
hardware and missing items should be brought to the attention of the
architect with corrections made prior to the bidding process. Omitted
items not included in a hardware set should be scheduled with the
appropriate additional hardware required for proper application and
functionality.

B. Manufacturer’s Abbreviations:

MK - McKinney

PE - Pemko

RO - Rockwood

RU - Corbin Russwin
MC - Medeco

g w N

DOOR HARDWARE
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NOT USED

Doors: B2B127-1

1 Removable Mullion
1 Exit Device

1 Exit Device

2 Permanent Core

12022

Philadelphia VAMC
Correct Electrical Deficiencies
Bid Documents

Hardware Schedule

Set: 1.0

Set: 2.0

Notes: Balance of Existing Hardware to remain.

Doors: 1A115-1

1 Removable Mullion
1 Exit Device

1 Exit Device

2 Permanent Core

Notes: Balance of Existing Hardware to be re-used

Doors: Al4d-1

6 Hinge
1 Exit Device
1 Exit Device

1 Permanent Core

2 Closer
2 Kickplate
1 Gasketing

907BKM 7' CLS7 RU
ED5200 VT957 CLS7 630 RU
ED5200 630 RU
33N600006 GGMK to meet owner 26 MC
standard
Set: 3.0
907BKM 7' CLS7 RU
ED5200A N957 CLS7 630 RU
ED5200A 630 RU
33N600006 GGMK to meet owner 26 MC
standard
Set: 4.0

H T4A3786 NRP 4-1/2 x 4- UsS26D MK
1/2"

ED5200A N957 CLS7 630 RU
ED5200A 630 RU
33N600006 GGMK to meet owner 26 MC
standard

DC8210 A4 689 RU
K1050 >8" x 2" LDW 4BE CSK US32D RO
S88D PE

DOOR HARDWARE
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Set: 5.0
Doors: B2A103A-1
1 Removable Mullion 907BKM 7' CLS7 RU
1 Exit Device ED5200A N957 CLS7 630 RU
1 Exit Device ED5200A 630 RU
> Permanent Core 33N600006 GGMK to meet owner 26 MC
standard

Notes: Balance of Existing Hardware to be re-used

Set: 6.0
Doors: Al0-1, A9-1

H T4A3786 NRP 4-1/2" x 4-

3 Hinge 1/om Us26D MK
1 Exit Device ED5200A N957 CLS7 630 RU
1 Closer DC8210 A4 689 RU
1 Kickplate K1050 >8" x 2" LDW 4BE CSK Us32D RO
1 Gasketing 588D PE

DOOR HARDWARE
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Doors: Al0-2

8 Hinge
1 Flush Bolt

1 Mortise Lock
1 Permanent Core

2 Closer
2 Kickplate

Silencer

Doors: 3/Al17, 2/A261A, 2/A338,

6 Hinge

1 Permanent Core

2 Kickplate
1 Gasketing

Doors: 3/A152, 2/A639A

3 Hinge

1 Permanent Core

1 Kickplate
1 Gasketing

Philadelphia VAMC
Correct Electrical Deficiencies
Bid Documents

Set: 7.0

H T4A3786 NRP 4-1/2" x 4-1/2" US26D
555 UsS26D
ML2057 NSM CLS7 630
33N600006 GGMK to meet owner
26
standard
DC8210 A4 689
K1050 >8" x 2" LDW 4BE CSK US32D
608
Set: 8.0
3/c4-1, 2/A538, 3/C7-2, 1/A849D
H T4A3786 NRP 4-1/2" x 4- US26D MK
1/2"
33N600006 GGMK to meet owner 26 MC
standard
K1050 >8" x 2" LDW 4BE CSK US32D RO
588D PE
Set: 9.0
H T4A3786 NRP 4-1/2 x 4- UsS26D MK
1/2"
33N600006 GGMK to meet owner 26 MC
standard
K1050 >8" x 2" LDW 4BE CSK UsS32D RO
588D PE
- - - END - - -

DOOR HARDWARE
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SECTI ON 09 22 16
NON- STRUCTURAL METAL FRAM NG

PART 1 - GENERAL
1.1 DESCRI PTI ON

This section specifies steel studs wall systems, w all furring,
fasteners, and accessories for the screw attachment of gypsum board,
plaster bases or other building boards.

1.2 RELATED WORK
A. Section 09 29 00, GYPSUM BOARD.

1.3 TERM NOLOGY

A. Description of terms shall be in accordance with ASTM C754, ASTM C11,
ASTM C841 and as specified.

B. Thickness of steel specified is the minimum bare (uncoated) steel
thickness.

1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.

B. Manufacturer's Literature and Data:
1. Studs, runners and accessories.
2. Screws, clips and other fasteners.

1.5 DELI VERY, | DENTI FI CATI ON, HANDLI NG AND STORAGE
In accordance with the requirements of ASTM C754.

1.6 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

B. American Society For Testing And Materials (ASTM )

A123-09......ccccuueees Zinc (Hot-dip Galvanized) C oatings on Iron and
Steel Products

A653/A653M-09........... Steel Sheet, Zinc-Coated (G alvanized) or Zinc-
Iron Alloy Coated (Galvannealed) by the Hot-Dip
Process

A641-09.........c...e Zinc-Coated (Galvanized) Ca rbon Steel Wire

NON-STRUCTURAL METAL FRAMING
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C11-09.....cccccvvnnnns Terminology Relating to Gyp sum and Related
Building Materials and Systems

C645-08..............e Non-Structural Steel Framin g Members

C754-08.......cccuuu. Installation of Steel Frami ng Members to Receive
Screw-Attached Gypsum Panel Products

C841-03(R2008).......... Installation of Interior La thing and Furring

C954-07.....cccecunnns Steel Drill Screws for the Application of Gypsum

Panel Products or Metal Plaster Bases to Steel
Studs from 0.033 in. (0.84 mm) to 0.112 in.
(2.84 mm) in Thickness

C1002-07....cccvvvvnee Steel Self-Piercing Tapping Screws for the
Application of Gypsum Panel Products or Metal
Plaster Bases to Wood Studs or Steel Studs

PART 2 - PRODUCTS
2.1 PROTECTI VE COATI NG

Galvanize steel studs, runners (track), rigid (hat section) furring
channels, "Z" shaped furring channels, and resilien t furring channels,
with coating designation of G-60 minimum, per ASTM 123.

2.2 STEEL STUDS AND RUNNERS ( TRACK)

A. ASTM C645, modified for thickness specified and sizes as shown.

1. Use ASTM A525 steel, 0.8 mm (0.0329-inch) thick bare metal (33 mil).
2. Runners same thickness as studs.

B. Provide not less than two cutouts in web of each stud, approximately 300
mm (12 inches) from each end, and intermediate cuto uts on approximately
600 mm (24-inch) centers.

C. Doubled studs for openings and studs for support ing concrete

backer-board.
D. Studs 3600 mm (12 feet) or less in length shall be in one piece.

2.3 FURRI NG CHANNELS

A. Rolled Steel Channels: ASTM C754, cold rolled; o r, ASTM C841, cold
rolled.

2.4 FASTENERS, CLIPS, AND OTHER METAL ACCESSORI ES
A. ASTM C754, except as otherwise specified.
B. For fire rated construction: Type and size same as used in fire rating
test.

NON-STRUCTURAL METAL FRAMING
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C. Fasteners for steel studs thicker than 0.84 mm (

ASTM C954 steel drill screws of size and type recom
manufacturer of the material being fastened.

D. Clips: ASTM C841 (paragraph 6.11), manufacturer
used in lieu of tie wire shall have holding power e
provided by the tie wire for the specific applicati

E. Attachments for Wall Furring:

1. Manufacturers standard items fabricated from zin
steel sheet.

2. For concrete or masonry walls: Metal slots with
adjustable wall furring brackets. Spacers may be f
mm (0.0396-inch) thick galvanized steel with corrug

H. Power Actuated Fasteners: Type and size as recom
manufacturer of the material being fastened.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON CRI TERI A
A. Where fire rated construction is required for wa
columns, beams and floor-ceiling assemblies, the co
same as that used in fire rating test.
B. Construction requirements for fire rated assembl
be as shown and specified, the provisions of the Sc
of ASTM C754 and ASTM C841 regarding details of con

apply.

3.2 I NSTALLI NG STUDS

A. Install studs in accordance with ASTM C754, exce
specified.

B. Space studs not more than 610 mm (24 inches) on

C. Cut studs 6 mm to 9 mm (1/4 to 3/8-inch) less th
structure overhead when extended to underside of st

D. Where studs are shown to terminate above suspend
bracing as shown or extend studs to underside of st

E. Extend studs to underside of structure overhead
partitions, smoke partitions, shafts, and sound rat
insulated exterior wall furring.

F. Openings:
1. Frame jambs of openings in stud partitions and f

placed back to back or as shown.

Correct Electrical D
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ope paragraph (1.2)
struction shall not

pt as otherwise shown or

center.
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ructure overhead.
ed ceilings, provide
ructure overhead.
for fire, rated
ed partitions and

urring with two studs
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2. Fasten back to back studs together with 9 mm (3/ 8-inch) long Type S
pan head screws at not less than 600 mm (two feet) on center,
staggered along webs.

3. Studs fastened flange to flange shall have splic e plates on both
sides approximately 50 X 75 mm (2 by 3 inches) scre wed to each stud
with two screws in each stud. Locate splice plates at 600 mm (24

inches) on center between runner tracks.
G. Fastening Studs:

1. Fasten studs located adjacent to partition inter sections, corners and
studs at jambs of openings to flange of runner trac ks with two screws
through each end of each stud and flange of runner.

2. Do not fasten studs to top runner track when stu ds extend to
underside of structure overhead.

H. Chase Wall Partitions:

1. Locate cross braces for chase wall partitions to permit the
installation of pipes, conduits, carriers and simil ar items.
2. Use studs or runners as cross bracing not less t han 63 mm (2-1/2
inches wide).
I. Form control joint, with double studs spaced 13 mm (1/2-inch) apart.

3.3 INSTALLI NG WALL FURRI NG FOR FI NI SH APPLI ED TO ONE SI DE ONLY
A. In accordance with ASTM C754, or ASTM C841 excep t as otherwise specified
or shown.
B. Wall furring-Stud System:

1. Framed with 38 mm (1-1/2 inch) or narrower studs , 600 mm (24 inches)
on center.

2. Brace as specified in ASTM C754 for Wall Furring -Stud System or brace
with sections or runners or studs placed horizontal ly at not less
than three foot vertical intervals on side without finish.

3. Securely fasten braces to each stud with two Typ e S pan head screws

at each bearing.

3.4 I NSTALLI NG SUPPORTS REQUI RED BY OTHER TRADES

A. Provide for attachment and support of electrical outlets, plumbing,
laboratory or heating fixtures, recessed type plumb ing fixture
accessories, access panel frames, wall bumpers, woo d seats, toilet stall
partitions, dressing booth partitions, urinal scree ns, chalkboards,
tackboards, wall-hung casework, handrail brackets, recessed fire
extinguisher cabinets and other items like auto doo r buttons and auto

door operators supported by stud construction.

NON-STRUCTURAL METAL FRAMING
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B. Provide additional studs where required. Instal | metal backing plates,
or special metal shapes as required, securely faste ned to metal studs.

3.5 TOLERANCES

A. Fastening surface for application of subsequent materials shall not vary
more than 3 mm (1/8-inch) from the layout line.
B. Plumb and align vertical members within 3 mm (1/ 8-inch.)
C. Level or align ceilings within 3 mm (1/8-inch.)
---END---

NON-STRUCTURAL METAL FRAMING
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SECTI ON 09 29 00
GYPSUM BOARD
PART 1 - GENERAL
1.1 DESCRI PTI ON

This section specifies installation and finishing

1.2 RELATED WORK
A. Installation of steel framing members for walls,
soffits, and ceilings: Section 09 22 16, NON-STRUCT
B. Acoustical Sealants: Section 07 92 00, JOINT SE

1.3 TERM NOLOGY

A. Definitions and description of terms shall be in
C11, C840, and as specified.

B. Underside of Structure Overhead: In spaces where
joists are shown, the underside of structure overhe
underside of the floor or roof construction support
bar joists.

C. "Yoked": Gypsum board cut out for opening with n
(along door jamb or above the door).

1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.

B. Manufacturer's Literature and Data:
1. Cornerbead and edge trim.
2. Finishing materials.
3. Laminating adhesive.
4. Gypsum board, each type.

C. Test Results:
1. Fire rating test, each fire rating required for
2. Sound rating test.

1.5 DELI VERY, | DENTI FI CATI ON, HANDLI NG AND STORAGE

A. Provide in accordance with the requirements of A

1. 6 ENVI RONMENTAL CONDI TI ONS

A. Provide in accordance with the requirements of A

GYPSUM BOARD
092900-1
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1.7 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

B. American Society for Testing And Materials (ASTM ):

C11-08.....cccccuvnenee Terminology Relating to Gyp sum and Related
Building Materials and Systems

C475-02......ccccunne Joint Compound and Joint Ta pe for Finishing
Gypsum Board

C840-08................. Application and Finishing o f Gypsum Board

C919-08.......ccuue Sealants in Acoustical Appl ications

C954-07.....cccecunnns Steel Drill Screws for the Application of Gypsum

Board or Metal Plaster Bases to Steel Stud from
0.033in. (0.84mm) to 0.112 in. (2.84mm) in
thickness

C1002-07....cccvvvvnes Steel Self-Piercing Tapping Screws for the
Application of Gypsum Panel Products or Metal
Plaster Bases to Wood Studs or Steel Studs

C1047-05......cccvvveeee Accessories for Gypsum Wall board and Gypsum
Veneer Base

C1177-06.........uuv.e. Glass Mat Gypsum Substrate for Use as Sheathing

C1658-06................ Glass Mat Gypsum Panels

C1396-06................ Gypsum Board

E84-08................. Surface Burning Characteris tics of Building
Materials

C. Underwriters Laboratories Inc. (UL):

Latest Edition.......... Fire Resistance Directory
D. Inchcape Testing Services (ITS):
Latest Editions......... Certification Listings

PART 2 - PRODUCTS
2.1 GYPSUM BOARD

A. Gypsum Board: ASTM C1396, Water and Mold Resista nt, 16 mm (5/8 inch)
thick unless shown otherwise. This product shall co ntain a minimum of 20
percent recycled gypsum.

B Gypsum Board: ASTM C1396, Impact and Water Resist ant, 16 mm (5/8 inch)
thick unless shown otherwise. This product shall co ntain a minimum of 20

percent recycled gypsum.
C. Coreboard or Shaft Wall Liner Panels.
1. ASTM C1396, Type X.

GYPSUM BOARD
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2. ASTM C1658: Glass Mat Gypsum Panels.
D. Water Resistant Gypsum Backing Board: ASTM C620,
inch) thick.

2.2 GYPSUM SHEATHI NG BOARD
A. ASTM C1396, Type X, water-resistant core, 16 mm
B. ASTM C1177, Type X.

2. 3 ACCESSORI ES
A. ASTM C1047, except form of 0.39 mm (0.015 inch)
sheet or rigid PVC plastic.
B. Flanges not less than 22 mm (7/8 inch) wide with
deformations as required to provide compound bond.

2.4 FASTENERS

A. ASTM C1002 and ASTM C840, except as otherwise sp

B. ASTM C954, for steel studs thicker than 0.04 mm

C. Select screws of size and type recommended by th
material being fastened.

D. For fire rated construction, type and size same
test.

E. Clips: Zinc-coated (galvanized) steel; gypsum bo
standard items.

2.5 FI NI SH NG MATERI ALS AND LAM NATI NG ADHESI VE
A. Comply with ASTM C475 and ASTM C840. Free of ant
adhesives, preservatives, biocides and other VOC. A
a maximum VOC content of 50 g/l.

PART 3 - EXECUTI ON
3.1 GYPSUM BOARD HEI GHTS
A. Extend all layers of gypsum board from floor to
overhead on all partitions. Seal around all opening

3.2 I NSTALLI NG GYPSUM BOARD
A. Coordinate installation of gypsum board with oth
work.
B. Install gypsum board in accordance with ASTM C84
specified.

GYPSUM BOARD
092900-3
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C. Moisture and Mold—Resistant Assemblies: Provide
mold-resistant glass mat gypsum wallboard products
resistant surfaces complying with ASTM C1658 where
locations which might be subject to moisture exposu
construction.

D. Use gypsum boards in maximum practical lengths t
joints.

E. Bring gypsum board into contact, but do not forc

F. Ceilings:

1. For single-ply construction, use perpendicular a

G. Walls (Except Shaft Walls):

1. When gypsum board is installed parallel to frami
fasteners 300 mm (12 inches) on center in field of
mm (8 inches) on center along edges.

. When gypsum board is installed perpendicular to

N

space fasteners 300 mm (12 inches) on center in fie
edges.
3. Stagger screws on abutting edges or ends.
4. For single-ply construction, apply gypsum board
either parallel or perpendicular to framing members
minimize number of joints except gypsum board shall
vertically over "Z" furring channels.
. For two-ply gypsum board assemblies, apply base
to assure minimum number of joints in face layer. A

ol

wallboard to base ply so that joints of face ply do
joints of base ply with joints over framing members
7. No offset in exposed face of walls and partition
because of single-ply and two-ply application requi
9. Control Joints ASTM C840 and as follows:
a. Locate at both side jambs of openings if gypsum
"yoked". Use one system throughout.
b. Not required for wall lengths less than 9000 mm
c. Extend control joints the full height of the wal
soffit/ceiling membrane.
H. Acoustical or Sound Rated Partitions, Fire and S
1. Cut gypsum board for a space approximately 3 mm
inch) wide around partition perimeter.
2. Coordinate for application of caulking or sealan
taping and finishing.

GYPSUM BOARD
092900-4
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3. For sound rated partitions, use sealing compound (ASTM C919) to fill
the annular spaces between all receptacle boxes and the partition
finish material through which the boxes protrude to seal all holes
and/or openings on the back and sides of the boxes. STC minimum

values as shown.
I. Accessories:

1. Set accessories plumb, level and true to line, n eatly mitered at
corners and intersections, and securely attach to s upporting surfaces
as specified.

2. Install in one piece, without the limits of the longest commercially

available lengths.
3. Corner Beads:
a. Install at all vertical and horizontal external corners and where
shown.
b. Use screws only. Do not use crimping tool.
4. Edge Trim (casings Beads):

a. At both sides of expansion and control joints un less shown
otherwise.

b. Where gypsum board terminates against dissimilar materials and at
perimeter of openings, except where covered by flan ges, casings or

permanently built-in equipment.

c. Where gypsum board surfaces of non-load bearing assemblies abut
load bearing members.

d. Where shown.

3.3 I NSTALLI NG GYPSUM SHEATHI NG

A. Install in accordance with ASTM C840, except as otherwise specified or
shown.

B. Use screws of sufficient length to secure sheath ing to framing.

C. Space screws 9 mm (3/8 inch) from ends and edges of sheathing and 200 mm
(8 inches) on center. Space screws a maximum of 200 mm (8 inches) on
center on intermediate framing members.

D. Apply 600 mm by 2400 mm (2 foot by 8 foot) sheat hing boards horizontally
with tongue edge up.

E. Apply 1200 mm by 2400 mm or 2700 mm (4 ft. by 8 ft. or 9 foot) gypsum

sheathing boards vertically with edges over framing

3.5 FI NI SH NG OF GYPSUM BOARD
A. Finish joints, edges, corners, and fastener head s in accordance with
ASTM C840. Use Level 5 finish for al finished areas open to public view.

GYPSUM BOARD
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B. Before proceeding with installation of finishing
following:

1. Gypsum board is fastened and held close to frami
2. Fastening heads in gypsum board are slightly bel
formed by driving tool.

C. Finish joints, fasteners, and all openings, incl
penetrations, on that part of the gypsum board exte
ceilings to seal surface of non decorated, fire rat
gypsum board construction. After the installation
hanger wires, supports, equipment, conduits, piping
seal remaining openings and maintain the integrity
sound rated construction, Sanding is not required o
surfaces.

3.6 REPAIRS

A. After taping and finishing has been completed, a
repair all damaged and defective work, including no

B. Patch holes or openings 13 mm (1/2 inch) or less
equivalent size, with a setting type finishing comp
plaster.

C. Repair holes or openings over 13 mm (1/2 inch) d
size, with 16 mm (5/8 inch) thick gypsum board secu
as to provide solid substrate equivalent to undamag

D. Tape and refinish scratched, abraded or damaged
including cracks and joints in non-decorated surfac
tight construction, fire protection equivalent to t
construction and STC equivalent to the sound rated

---END---

GYPSUM BOARD
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SECTI ON 09 65 13

Bid Documents

RESI LI ENT BASE AND ACCESSCRI ES

PART 1 - GENERAL
1.1 DESCRI PTI ON

This section specifies the installation of vinyl o
resilient stair treads with sheet rubber flooring o

1. 2 RELATED WORK

A. Integral base with sheet flooring: Section 09 65
FLOORING.

1.3 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.

B. Manufacturer's Literature and Data:
1. Description of each product.
2. Base and stair material manufacturer's recommend
3. Application and installation instructions.

C. Samples:
1. Base: 150 mm (6 inches) long, each type and col
4. Adhesive: Literature indicating each type.

1.4 DELI VERY
A. Deliver materials to the site in original sealed
clearly marked with the manufacturer's name or bran
production run number and date of manufacture.
B. Materials from containers which have been distor
prior to installation will be rejected.

1.5 STORAGE
A. Store materials in weather tight and dry storage
B. Protect material from damage by handling and con
before, during, and after installation.
1.6 APPLI CABLE PUBLI CATI ONS
A. The publication listed below form a part of this
extent referenced. The publications are referenced
basic designation only.
B. American Society for Testing and Materials (ASTM
F1861-02................ Resilient Wall Base

RESILIENT BASE AND ACCESSORIES
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PART 2 - PRODUCTS
2.1 GENERAL

Use only products by the same manufacturer and fro
run.

2.2 RESI LI ENT BASE
A. Comply with ASTM F1861, 3 mm (1/8 inch) thick, 1
Type TP Rubber, Thermoplastics, Group 2-layered wit
Style B-cove. Color and finish shall match existing
B. Where carpet occurs, use Style A-straight.

2.7 ADHESI VES
A. Use products recommended by the material manufac
of use.
B. Use low-VOC adhesive during installation. Water
VOC is preferred over solvent based adhesive.

PART 3 - EXECUTI ON
3.1 PROJECT CONDI Tl ONS
A. Maintain temperature of materials above 21

before installation.
B. Maintain temperature of rooms where work occurs,

(70 °F and 80 °F) for at least 48 hours, before, during, and after

installation.

C. Do not install materials until building is perma
construction is complete, dry, and cured.

3.2 I NSTALLATI ON REQUI REMENTS

A. The respective manufacturer's instructions for a
installation will be considered for use when approv

B. Submit proposed installation deviation from this
COR indicating the differences in the method of ins

C. The COR reserves the right to have test portions
installation removed to check for non-uniform adhes
adhesive coverage.

3. 3 PREPARATI ON

A. Examine surfaces on which material is to be inst

RESILIENT BASE AND ACCESSORIES

096513-2

°C (70

Philadelphia VAMC
eficiencies
Bid Documents

m the same production

00 mm (4 inches) high,
h molded top. Provide

turer for the conditions

based adhesive with low

°F), for 48 hours

between21 °Cand27 °C

nently enclosed and wet

pplication and
ed by the COR.
specification to the
tallation.
of material
ion and spotty

alled.



VA Project No. 642-11-103 Philadelphia VAMC
AE Works Project No. 12022 Correct Electrical D eficiencies
Bid Documents

B. Fill cracks, pits, and dents with leveling compo und.

C. Clean substrate area of oil, grease, dust, paint , and deleterious
substances.

D. Substrate area dry and cured. Perform manufactur er's recommended bond

and moisture test.
E. Preparation of existing installation:
1. Remove existing base and stair treads including adhesive.
2. Do not use solvents to remove adhesives.
3. Prepare substrate as specified.

3.4 BASE | NSTALLATI ON

A. Location:

1. Unless otherwise specified or shown, where base is scheduled, install
base over toe space of base of casework, lockers, | aboratory,
pharmacy furniture island cabinets and where other equipment occurs.

2. Extend base scheduled for room into adjacent clo set, alcoves, and
around columns.

B. Application:

1. Apply adhesive uniformly with no bare spots.

2. Set base with joints aligned and butted to touch for entire height.

3. Before starting installation, layout base materi al to provide the
minimum number of joints with no strip less than 60 0 mm (24 inches)
length.

a. Short pieces to save material will not be permit ted.
b. Locate joints as remote from corners as the mate rial lengths or

the wall configuration will permit.
C. Form corners and end stops as follows:
1. Score back of outside corner.
2. Score face of inside corner and notch cove.
D. Roll base for complete adhesion.

3.7 CLEANI NG AND PROTECTI ON
A. Clean all exposed surfaces of base and adjoining areas of adhesive
spatter before it sets.
B. Clean and polish materials as follows:
1. After two weeks, scrub resilient base with a min imum amount of water
and a mild detergent. Leave surfaces clean and fre e of detergent
residue. Polish resilient base to a gloss finish.

RESILIENT BASE AND ACCESSORIES
096513-3
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C. Where protective materials are removed and immed iately prior to
acceptance, replace damaged materials and re-clean resilient materials.
Damaged materials are defined as having cuts, gouge s, scrapes or tears

and not fully adhered.

---END---

RESILIENT BASE AND ACCESSORIES
096513-4
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SECTION 09 91 00

PAI NTI NG

PART 1- GENERAL
1.1 DESCRI PTI ON
A. Section specifies field painting.
B. Section specifies prime coats which may be appli
sections.
C. Painting includes shellacs, stains, varnishes, ¢
striping or markers and identity markings.

1.2 RELATED WORK
A. Shop prime painting of steel and ferrous metals:
and Division 26 — ELECTRICAL.
B. Contractor option: Prefinished flush doors with
Section 08 14 00, WOOD DOORS.

1.3 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.

B. Manufacturer's Literature and Data:
Before work is started, or sample panels are prepar
manufacturer's literature, the current Master Paint
"Approved Product List" indicating brand label, pro
code as of the date of contract award, will be used
compliance with the submittal requirements of this
Contractor may choose to use subsequent MPI "Approv
however, only one list may be used for the entire ¢
coating system is to be from a single manufacturer.
particular substrate must be from a single manufact
the MPI "Approved Product List" where applicable is

C. Manufacturers' Certificates indicating complianc
requirements:
1. Manufacturer's paint substituted for Federal Spe

or exceeds performance of paint specified.

1.4 DELI VERY AND STORAGE
A. Deliver materials to site in manufacturer's seal
show following:
1. Name of manufacturer.
2. Product type.

PAINTING
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3. Batch number.
4. Instructions for use.
5. Safety precautions.

B. In addition to manufacturer's label, provide a | abel legibly printed as
following:

1. Federal Specification Number, where applicable, and name of material.
2. Surface upon which material is to be applied.
3. If paint or other coating, state coat types; pri me, body or finish.

C. Maintain space for storage, and handling of pain ting materials and
equipment in a neat and orderly condition to preven t spontaneous
combustion from occurring or igniting adjacent item S.

D. Store materials at site at least 24 hours before using, at a temperature

between 18 and 30 degrees C (65 and 85 degrees F).

1.6 APPLI CABLE PUBLI CATI ONS

A. Publications listed below form a part of this sp ecification to the extent
referenced. Publications are referenced in the text by basic designation
only.

B. American Conference of Governmental Industrial H ygienists (ACGIH):
ACGIH TLV-BKLT-2012.....Threshold Limit Values (TLV ) for Chemical

Substances and Physical Agents and Biological
Exposure Indices (BEIs)
ACGIH TLV-DOC-2012......Documentation of Threshold Limit Values and
Biological Exposure Indices, (Seventh Edition)
C. American National Standards Institute (ANSI):

Al13.1-07....ccccuvnnne Scheme for the Identificati on of Piping Systems
D. American Society for Testing and Materials (ASTM ):

D260-86.......... Boiled Linseed Oll
E. Commercial Iltem Description (CID):

A-A-1555................ Water Paint, Powder (Cement itious, White and

Colors) (WPC) (cancelled)

A-A-3120.......ccc..... Paint, For Swimming Pools ( RF) (cancelled)
F. Federal Specifications (Fed Spec):

TT-P-1411A.............. Paint, Copolymer-Resin, Cem entitious (For

Waterproofing Concrete and Masonry Walls) (CEP)
G. Master Painters Institute (MPI):

No. 1-12.....cccvvveeeee Aluminum Paint (AP)
No. 4-12................ Interior/ Exterior Latex Bl ock Filler
NO. 5-12.....ccccvvveeeee Exterior Alkyd Wood Primer
No. 7-12................ Exterior Oil Wood Primer
PAINTING
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No.
No.
No.
No.
No.
No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

No.

No.

No.

No.

No.
No.
No.
No.
No.
No.
No.

8-12..uueeeeeenn. Exterior Alkyd, Flat MPI GlI
9-12.ueieieeenn. Exterior Alkyd Enamel MPI G
10-12.............. Exterior Latex, Flat (AE)
11-12............... Exterior Latex, Semi-Gloss
18-12.............. Organic Zinc Rich Primer
22-12............... Aluminum Paint, High Heat (
(HR)
26-12............... Cementitious Galvanized Met
27-12............... Exterior / Interior Alkyd F
31-12.ee Polyurethane, Moisture Cure
36-12.....cceennns Knot Sealer
43-12......uue. Interior Satin Latex, MPI G
44-12............... Interior Low Sheen Latex, M
45-12......uue. Interior Primer Sealer
46-12............... Interior Enamel Undercoat
A7-12...ccuveeee Interior Alkyd, Semi-Gloss,
48-12......uuu... Interior Alkyd, Gloss, MPI
49-12.......uu.... Interior Alkyd, Flat, MPI G
50-12.....cccc..e Interior Latex Primer Seale
51-12...cuueeeeee. Interior Alkyd, Eggshell, M
52-12....eiis Interior Latex, MPI Gloss L
53-12...cueviiens Interior Latex, Flat, MPI G
54-12......cc.c.. Interior Latex, Semi-Gloss,
59-12....cuueeee Interior/Exterior Alkyd Por
Gloss (FE)
60-12............... Interior/Exterior Latex Por
Gloss
66-12............... Interior Alkyd Fire Retarda
Approved) (FC)
67-12...c.ccnee. Interior Latex Fire Retarda
Approved) (FR)
68-12............... Interior/ Exterior Latex Po
Gloss
71-12............... Polyurethane, Moisture Cure
74-12............... Interior Alkyd Varnish, Sem
77-12............... Epoxy Cold Cured, Gloss (EC
79-12............... Marine Alkyd Metal Primer
90-12.....cceee.e Interior Wood Stain, Semi-T
91-12....ceeeens Wood Filler Paste
94-12.....ccuee.... Exterior Alkyd, Semi-Gloss

PAINTING
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No. 95-12............... Fast Drying Metal Primer

No. 98-12............... High Build Epoxy Coating

No. 101-12.............. Epoxy Anti-Corrosive Metal

No. 108-12.............. High Build Epoxy Coating, L

No. 114-12.............. Interior Latex, Gloss (LE)

No. 119-12.............. Exterior Latex, High Gloss

No. 135-12.............. Non-Cementitious Galvanized

No. 138-12.............. Interior High Performance L
(LF)

No. 139-12.............. Interior High Performance L
(LL)

No. 140-12.............. Interior High Performance L

No. 141-12.............. Interior High Performance L
Level 5

H. Steel Structures Painting Council (SSPC):
SSPC SP 1-04 (R2004)....Solvent Cleaning
SSPC SP 2-04 (R2004)....Hand Tool Cleaning
SSPC SP 3-04 (R2004)....Power Tool Cleaning

PART 2 - PRODUCTS
2.1 MATERI ALS
A. Wood Sealer: MPI 31 (gloss) or MPI 71 (flat) thi

recommended by manufacturer at rate of about one pa

parts of varnish.
B. Plastic Tape:
1. Pigmented vinyl plastic film in colors as specif
00, SCHEDULE FOR FINISHES or specified.
2. Pressure sensitive adhesive back.
3. Widths as shown.
C. Identity markers options:
1. Pressure sensitive vinyl markers.
2. Snap-on caoil plastic markers.
D. Interior/Exterior Latex Block Filler: MPI 4.
E. Exterior Oil Wood Primer: MPI 7.
F. Exterior Alkyd, Flat (EO): MPI 8.
G. Exterior Alkyd Enamel (EO): MPI 9.
H. Exterior Latex, Flat (AE): MPI 10.
|. Exterior Latex, Semi-Gloss (AE): MPI 11.
J. Organic Zinc rich Coating (HR): MPI 22,
K. Interior Satin Latex: MPI 43.

PAINTING
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L. Interior Low Sheen Latex: MPI 44,

M. Interior Primer Sealer: MPI 45,

N. Interior Alkyd, Semi-Gloss (AK): MPI 47.

O. Interior Alkyd, Gloss (AK): MPI 49.

P. Interior Latex Primer Sealer: MPI 50.

Q. Interior Alkyd, Eggshell: MPI 51

R. Interior Latex, MPI Gloss Level 3 (LE): MPI 52,

S. Interior Latex, Flat, MPI Gloss Level 1 (LE): MP | 53.
T. Interior Latex, Semi-Gloss, MPI Gloss Level 5 (L E): MPI 54.
U. Interior Wood Stain, Semi-Transparent (WS): MPI 90.

V. Wood Filler Paste: MPI 91.

W. Exterior Alkyd, Semi-Gloss (EO): MPI 94.

X. Fast Drying Metal Primer: MPI 95.

Y. Interior latex, Gloss (LE) and (LG): MPI 114.

Z. Exterior Latex, High Gloss (acrylic) (AE): MPI 1 19.
AA.Non-Cementitious Galvanized Primer: MP| 135.

2.2 PAINT PROPERTIES

A. Use ready-mixed (including colors), except two ¢ omponent epoxies,
polyurethanes, polyesters, paints having metallic p owders packaged
separately and paints requiring specified additives .

B. Where no requirements are given in the reference d specifications for
primers, use primers with pigment and vehicle, comp atible with substrate

and finish coats specified.

2.3 REGULATORY REQUI REMENTS/ QUALI TY ASSURANCE
A. Paint materials shall conform to the restriction s of the local
Environmental and Toxic Control jurisdiction.
1. Volatile Organic Compounds (VOC): VOC content of paint materials shall
not exceed 10g/I for interior latex paints/primers.
2. Lead-Base Paint:

a. Comply with Section 410 of the Lead-Based Paint Poisoning Prevention
Act, as amended, and with implementing regulations promulgated by
Secretary of Housing and Urban Development.

b. Regulations concerning prohibition against use o f lead-based paint
in federal and federally assisted construction, or rehabilitation of
residential structures are set forth in Subpart F, Title 24, Code of
Federal Regulations, Department of Housing and Urba n Development.

c. For lead-paint removal, see Section 02 83 33.13, LEAD-BASED PAINT

REMOVAL AND DISPOSAL.

PAINTING
099100-5
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3. Asbestos: Materials shall not contain asbestos.

4. Chromate, Cadmium, Mercury, and Silica: Material
zinc-chromate, strontium-chromate, Cadmium, mercury
compounds or free crystalline silica.

5. Human Carcinogens: Materials shall not contain a
and ACGHI-DOC confirmed or suspected human carcinog

6. Use high performance acrylic paints in place of
possible.

7. VOC content for solvent-based paints shall not e
not be formulated with more than one percent aromat
weight.

PART 3 - EXECUTI ON
3.1 JOB CONDI TI ONS
A. Safety: Observe required safety regulations and

instructions for storage, handling and application

1. Take necessary precautions to protect personnel
hazards due to falls, injuries, toxic fumes, fire,
harm.

2. Deposit soiled cleaning rags and waste materials
approved for that purpose. Dispose of such items of
each day’s work.

B. Atmospheric and Surface Conditions:

1. Do not apply coating when air or substrate condi
a. Less than 3 degrees C (5 degrees F) above dew po
b. Below 10 degrees C (50 degrees F) or over 35 deg

F), unless specifically pre-approved by the Contrac
the product manufacturer. Under no circumstances sh
conditions exceed manufacturer recommendations.

2. Maintain interior temperatures until paint dries

3. 2 SURFACE PREPARATI ON
A. Method of surface preparation is optional, provi
painting produce solid even color and texture speci
B. General:
1. Remove prefinished items not to be painted such
escutcheon plates, hardware, trim, and similar item
after paint is dried.

PAINTING
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2. Remove items for reinstallation and complete pai
adjacent areas when item or adjacent surface is not
finish is different.

3. See other sections of specifications for specifi
and prime coat.

4. Clean surfaces for painting with materials and m
substrate and specified finish. Remove any residue
cleaning agents used. Do not use solvents, acid, or
and masonry.

C. Wood:

1. Sand to a smooth even surface and then dust off.

2. Sand surfaces showing raised grain smooth betwee

3. Wipe surface with a tack rag prior to applying f

5. After application of prime or first coat of stai
and screw holes, depressions and similar defects wi
paste. Sand the surface to make smooth and finish f
surface.

6. Before applying finish coat, reapply wood filler
sand surface to remove surface blemishes. Finish fl
surfaces.

7. Fill open grained wood such as oak, walnut, ash
91 (Wood Filler Paste), colored to match wood color
a. Thin filler in accordance with manufacturer's in

application.
b. Remove excess filler, wipe as clean as possible,
specified.
D. Ferrous Metals:

1. Remove oil, grease, soil, drawing and cutting co
detrimental foreign matter in accordance with SSPC-
Cleaning).

2. Remove loose mill scale, rust, and paint, by han
cleaning, as defined in SSPC-SP 2 (Hand Tool Cleani
(Power Tool Cleaning). Exception: where high temper
is used, prepare surface in accordance with paint m
instructions.

3. Fill dents, holes and similar voids and depressi
surfaces of hollow steel doors and frames, access p
doors and similar items specified to have semi-glos

with TT-F-322D (Filler, Two-Component Type, For Den

Blow-Holes). Finish flush with adjacent surfaces.

PAINTING
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a. This includes flat head countersunk screws used
anchors.

b. Do not fill screws of item intended for removal
beads.

4. Spot prime abraded and damaged areas in shop pri
bare metal with same type of paint used for prime c
spot prime to produce smooth finish coat.

5. Spot prime abraded and damaged areas which expos
finished items with paint as recommended by manufac

F. Masonry, Concrete, Cement Board, Cement Plaster

1. Clean and remove dust, dirt, oil, grease efflore
agents, laitance, and other deterrents to paint adh

2. Use emulsion type cleaning agents to remove oil,
similar products. Use of solvents, acid, or steam

3. Remove loose mortar in masonry work.

4. Replace mortar and fill open joints, holes, crac
new mortar specified in Section 04 05 13, MASONRY M
04 05 16, MASONRY GROUTING//. Do not fill weep hol
adjacent surfaces.

5. Neutralize Concrete floors to be painted by wash
1.4 Kg (3 pounds) of zinc sulfate crystals to 3.8 L
water, allow to dry three days and brush thoroughly

6. Repair broken and spalled concrete edges with co
compound to match adjacent surfaces as specified in
Remove projections to level of adjacent surface by
methods.

G. Gypsum Plaster and Gypsum Board:

1. Remove efflorescence, loose and chalking plaster
materials.

2. Remove dust, dirt, and other deterrents to paint

3. Fill holes, cracks, and other depressions with C
Gypsum (Spackling Compound) finished flush with adj
texture to match texture of adjacent surface. Patch
(1-inch) in diameter as specified in Section for pl
board.

3.3 PAINT PREPARATI ON
A. Thoroughly mix painting materials to ensure unif
dispersion of pigment and uniform composition.

PAINTING
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B. Do not thin unless necessary for application and
for body and prime coats. Use materials and quantit
specified in manufacturer's printed instructions.

C. Remove paint skins, then strain paint through co
remove lumps and other particles.

D. Mix two component and two part paint and those r
a manner as to uniformly blend as specified in manu
instructions unless specified otherwise.

E. For tinting required to produce exact shades spe
recommended by the paint manufacturer.

3.4 APPLI CATI ON

A. Start of surface preparation or painting will be
of the surface as satisfactory for the application

B. Unless otherwise specified, apply paint in three
finish. When two coats applied to prime coat are th
applied over primer is body coat and second coat is

C. Apply each coat evenly and cover substrate compl

D. Allow not less than 48 hours between application

except as allowed by manufacturer's printed instruc

COR.

E. Finish surfaces to show solid even color, free f
brushmarks, laps, holidays, or other defects.

F. Apply by brush, roller or spray, except as other

G. Do not spray paint in existing occupied spaces u

except in spaces sealed from existing occupied spac

1. Apply painting materials specifically required b
applied by spraying.

2. In areas, where paint is applied by spray, mask
polyethylene, or similar air tight material with ed
continuously sealed including items specified in WO
motors, controls, telephone, and electrical equipme
sterilizes and other recessed equipment and similar

H. Do not paint in closed position operable items s

panels, window sashes, overhead doors, and similar

roll-up doors and shutters.

3.5 PRI ME PAI NTI NG
A. After surface preparation prime surfaces before
finish coats, except as otherwise specified.

PAINTING
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B. Spot prime and apply body coat to damaged and ab raded painted surfaces
before applying succeeding coats.

C. Additional field applied prime coats over shop o r factory applied prime
coats are not required except for exterior exposed steel apply an
additional prime coat.

D. Prime rebates for stop and face glazing of wood, and for face glazing of
steel.

E. Gypsum Board and Hardboard:

1. Surfaces scheduled to have MPI 53 (Interior Late X, Flat), MPI Gloss
Level 1 LE)), MPI 52 (Interior Latex, MPI Gloss Lev el 3 (LE)), MPI 54
(Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE) ), MPI 114 (Interior
Latex, Gloss (LE) and (LG)) finish: Use MPI 53 (Int erior Latex, MPI
Gloss Level 3 (LE)), MPI 52 (Interior Latex, MPI Gl oss Level 3 (LE)),
MPI 54 (Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)), MPI 114
(Interior Latex, Gloss (LE) and (LG)) respectively.

2. Primer: MPI 50(Interior Latex Primer Sealer) exc ept use MPI 45
(Interior Primer Sealer) MPI 46 (Interior Enamel Un dercoat) glasswash
area.

F. Concrete Masonry Units except glazed or integral ly colored and decorative
units:

1. MPI 4 (Block Filler) on interior surfaces.
2. Prime exterior surface as specified for exterior finishes.

3.7 I NTERI OR FI NI SHES

A. Paint All Areas disturbed by construction activi ty. Paint surface from
complete corner to complete corner and from ceiling to finish floor.
NOT JUST STOP PAI NT.
B. Metal Work:
1. Apply to exposed surfaces.
2. Omit body and finish coats on surfaces concealed after installation
except electrical conduit containing conductors ove r 600 volts.
3. Ferrous Metal, Galvanized Metal, and Other Metal s Scheduled:
a. Apply two coats of MPI 47 (Interior Alkyd, Semi- Gloss (AK)) unless
specified otherwise.
b. Two coats of MPI 48 (Interior Alkyd Gloss (AK)) MPI 51 (Interior
Alkyd, Eggshell (AK)).
c. Machinery: One coat MPI 9 (Exterior Alkyd Enamel (EQ)).

C. Gypsum Board:

PAINTING
099100-10
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1. One coat of MPI 45 (Interior Primer Sealer) plus
(Interior High Performance Latex, MPI Gloss level 3
2. Two coats of MPI 138 (Interior High Performance
2 (LF)).
3. One coat of MPI 45 (Interior Primer Sealer) plus
(Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)
(Interior Latex, Gloss (LE) and (LG)).
4. One coat of MPI 45 (Interior Primer Sealer) plus
(Interior Alkyd Gloss (AK)).
D. Masonry and Concrete Walls:
1. Over MPI 4 (Interior/Exterior Latex Block Filler
2. Two coats of MPI 52 (Interior Latex, MPI Gloss L
3. Two coats of MPI 139 (Interior High Performance
3 (LL)).
E. Wood:
1. Sanding:
a. Use 220-grit sandpaper.
b. Sand sealers and varnish between coats.
c¢. Sand enough to scarify surface to assure good ad
coats, to level roughly applied sealer and varnish,
"whiskers" of any raised grain as well as dust part
2. Sealers:
a. Apply sealers specified except sealer may be omi
pigmented, penetrating, or wiping stains containing
b. Allow manufacturer's recommended drying time bef
less than 24 hours or 36 hours in damp or muggy wea
c. Sand as specified.
3. Transparent Finishes on Wood Except Floors.
a. Natural Finish:
1) One coat of sealer as written in 2.1 E.
2) Two coats of MPI 71 (Polyurethane, Moisture Cure
(PV)/IMPI 31 (Polyurethane, Moisture Cured, Clear G
b. Stain Finish:
1) One coat of MPI 90 (Interior Wood Stain, Semi-Tr
2) Use wood stain of type and color required to ach
specified. Do not use varnish type stains.
3) One coat of sealer as written in 2.1 E.
4) Two coats of MPI 31 (Polyurethane Moisture Cured
(PV)).

PAINTING
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3.9 PAINT COLCR
A. Color and gloss of finish coats is to match exis
B. Coat Colors:
1. Color of priming coat: Lighter than body coat.
2. Color of body coat: Lighter than finish coat.
3. Color prime and body coats to not show through t
mask surface imperfections or contrasts.
C. Painting, Caulking, Closures, and Fillers Adjace
1. Paint to match color of casework where casework
2. Paint to match color of wall where casework is s
laminate, or varnished wood.

Philadelphia VAMC
eficiencies
Bid Documents

ting.

he finish coat and to

nt to Casework:
has a paint finish.
tainless steel, plastic

3.10 MECHANI CAL AND ELECTRI CAL WORK FI ELD PAI NTI NG SCHEDULE

A. Field painting of mechanical and electrical cons
touching-up abraded shop prime coats, and applying
coats to materials and equipment if not factory fin
scheduled to be finished.

. Paint various systems specified in Division 26 —

. Paint after tests have been completed.

. Omit prime coat from factory prime-coated items.

mo O W

. Finish painting of mechanical and electrical equ
when located in interstitial spaces, above suspende
concealed areas such as pipe and electric closets,
tunnels, trenches, attics, roof spaces, shafts and
electrical conduit containing feeders 600 volts or
F. Omit field painting of items specified in paragr
Structural WORK NOT PAINTED.
G. Color:
1. Paint items having no color specified in Section
FINISHES to match surrounding surfaces.
2. Paint colors as specified in Section 09 06 00, S
except for following:
a. White ......ccocceees Exterior unfinished su
plumbing fixtures. Insulation coverings on breechi
inside boiler house, drums and drum-heads, oil heat
tanks and condensate piping.
b. Gray: ...ccooevvveeeeennnn. Heating, ventilating
and refrigeration equipment (except as required to
surfaces), and water and sewage treatment equipment
ejection equipment.

PAINTING
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c. Aluminum Color: Ferrous metal on outside of boil
connection with boiler settings including supportin
frames and fuel oil burning equipment, and steam ge
(bare piping, fittings, hangers, supports, valves,
miscellaneous iron work in contact with pipe).

d. Federal Safety Red: Exposed fire protection pipi
indicators, electrical conducts containing fire ala
wiring, and fire alarm equipment.

e. Federal Safety Orange: .Entire lengths of electr
containing feeders 600 volts or more.

f. Color to match brickwork sheet metal covering on
of exterior wall of boiler house.

I. Apply paint systems on properly prepared and pri
2. Interior Locations:

a. Apply two coats of MPI 47 (Interior Alkyd, Semi-
following items:

1) Metal under 94 degrees C (200 degrees F) of item
piping, fittings, hangers and supports.

2) Equipment and systems such as hinged covers and
control cabinets and boxes, cast-iron radiators, el
conduits and panel boards.

3) Heating, ventilating, air conditioning, plumbing
machinery having shop prime coat and not factory fi

b. Ferrous metal exposed in hydrotherapy equipment
room of water and sewerage treatment plants: One co
(Cold Curing Epoxy Primer) and one coat of MPI 77 (
Gloss (EC).

3.11 BU LDI NG AND STRUCTURAL WORK FI ELD PAI NTI NG
A. Painting and finishing of interior and exterior
under paragraph 3.11 B.
1. Painting and finishing of new and existing work
gloss of finish selected is specified in Finish Sch
00, SCHEDULE FOR FINISHES.
2. Painting of disturbed, damaged and repaired or p
entire space is not scheduled for complete repainti
3. Painting of ferrous metal and galvanized metal.
5. Identity painting and safety painting.
B. Building and Structural Work not Painted:
1. Prefinished items:

PAINTING
099100 -13
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a. Casework, doors, elevator entrances and cabs, me
covering, and similar items specified factory finis
sections.

b. Factory finished equipment and pre-engineered me
components such as metal roof and wall panels.

2. Finished surfaces:

a. Hardware except ferrous metal.

b. Anodized aluminum, stainless steel, chromium pla
brass, except as otherwise specified.

c. Signs, fixtures, and other similar items integra

3. Concealed surfaces:

a. Inside dumbwaiter, elevator and duct shafts, int
pipe basements, crawl spaces, pipe tunnels, above c
except as otherwise specified.

b. Inside walls or other spaces behind access doors

c. Surfaces concealed behind permanently installed
equipment.

4. Moving and operating parts:

a. Shafts, chains, gears, mechanical and electrical
linkages, and sprinkler heads, and sensing devices.

b. Tracks for overhead or coiling doors, shutters,

5. Labels:

a. Code required label, such as Underwriters Labora
Inchcape Testing Services, Inc., or Factory Mutual
Corporation.

b. Identification plates, instruction plates, perfo
nomenclature.

6. Galvanized metal:

a. Exterior chain link fence and gates, corrugated
gratings.

b. Gas Storage Racks.

c. Except where specifically specified to be painte

7. Metal safety treads and nosings.

8. Gaskets.

9. Retaining walls, exterior exposed foundations wa
in pipe basements.

10. Face brick.

11. Structural steel encased in concrete, masonry,

12. Structural steel to receive sprayed-on fire pro

13. Ceilings, walls, columns in interstitial spaces

PAINTING
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14. Ceilings, walls, and columns in pipe basements.

3.12 I DENTI TY PAI NTI NG SCHEDULE
A. Identify designated service in accordance with A
specified otherwise, on exposed piping, piping abov

piping in accessible pipe spaces, interstitial spac

access panels.

1. Legend may be identified using 2.1 G options or

applications.

2. Apply legends adjacent to changes in direction,
pipes pass through walls or floors, adjacent to ope
such as valves, regulators, strainers and cleanouts

mm (40 feet) apart on straight runs of piping. Iden

plumbing fixtures is not required.
3. Locate Legends clearly visible from operating po
4. Use arrow to indicate direction of flow.
5. Identify pipe contents with sufficient additiona

temperature, pressure, and contents to identify pos

working pressure shown on drawings where asterisk a

Medium, and Low Pressure designations as follows:
a. High Pressure - 414 kPa (60 psig) and above.

b. Medium Pressure - 104 to 413 kPa (15 to 59 psig)

c. Low Pressure - 103 kPa (14 psig) and below.
d. Add Fuel oil grade numbers.
6. Legend name in full or in abbreviated form as fo

COLOR OF
EXPOSED PIPING

PIPING

Blow-off

Boiler Feedwater

A/C Condenser Water Supply
A/C Condenser Water Return
Chilled Water Supply

Chilled Water Return

Shop Compressed Air
Air-Instrument Controls

Drain Line

Emergency Shower

High Pressure Steam

COLOR OF
BACKGROUND
Yellow Black
Yellow Black
Green White
Green White
Green White
Green White
Yellow Black
Green White
Green White
Green White
Yellow Black
PAINTING
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High Pressure Condensate Return Yellow Black H.P. Ret *
Medium Pressure Steam Yellow Black M. P. Stm _ *
Medium Pressure Condensate Return Yellow Black M. P.Ret *
Low Pressure Steam Yellow Black LP.Stm_ *
Low Pressure Condensate Return Yellow Black L.P. Ret *
High Temperature Water Supply Yellow Black H. Te mp Wtr Sup
High Temperature Water Return Yellow Black H. Te mp Wtr Ret
Hot Water Heating Supply Yellow Black H. W. Htg Sup
Hot Water Heating Return Yellow Black H. W. Htg Ret
Gravity Condensate Return Yellow Black Gravity C ond Ret
Pumped Condensate Return Yellow Black Pumped Co nd Ret
Vacuum Condensate Return Yellow Black Vac Cond Ret
Fuel Oil - Grade Green White Fuel Oil-Grade __
Boiler Water Sampling Yellow Black Sample
Chemical Feed Yellow Black Chem Feed
Continuous Blow-Down Yellow Black Cont. BD
Pumped Condensate Black Pump Cond
Pump Recirculating Yellow Black Pump-Recirc.
Vent Line Yellow Black Vent
Alkali Yellow Black Alk
Bleach Yellow Black Bleach
Detergent Yellow Black Det
Liquid Supply Yellow Black Lig Sup
Reuse Water Yellow Black Reuse Witr
Cold Water (Domestic)  White Green White C.W. Dom
Hot Water (Domestic)

Supply White Yellow Black H.W. Dom

Return White Yellow Black H.W. Dom Ret

Tempered Water White Yellow Black Temp. Witr
Ice Water

Supply White Green White Ice Witr

Return White Green White Ice Wtr Ret
Reagent Grade Water Green White RG
Reverse Osmosis Green White RO
Sanitary Waste Green White San Waste
Sanitary Vent Green White San Vent
Storm Drainage Green White St Drain
Pump Drainage Green White Pump Disch

PAINTING

099100-16
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Chemical Resistant Pipe
Waste
Vent
Atmospheric Vent
Silver Recovery
Oral Evacuation
Fuel Gas
Fire Protection Water
Sprinkler
Standpipe
Sprinkler

Yellow
Yellow
Green

Green
Green
Yellow

Red

Red

Red

Correct Electrical D

Black
Black

White
White
White

Black

White
White
White

8. See Sections for methods of identification, lege

of the following:

a. Regular compressed air lines: Section 22 15 00,

COMPRESSED-AIR SYSTEMS.

c. Laboratory gas and vacuum lines: Section 22 62 0
FOR LABORATORY AND HEALTHCARE FACILITIES / Section

Philadelphia VAMC
eficiencies
Bid Documents

Acid Waste
Acid Vent
ATV
Silver Rec
Oral Evac
Gas

Auto Spr
Stand
Drain

nds, and abbreviations

GENERAL SERVICE

0, VACUUM SYSTEMS
22 63 00, GAS

SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES.

3. 14 PROTECTI ON CLEAN UP, AND TOUCH- UP

A. Protect work from paint droppings and spattering

cloths, removal of items or by other approved metho
B. Upon completion, clean paint from hardware, glas
items not required to be painted of paint drops or

C. Before final inspection, touch-up or refinished

solid even color and finish texture, free from defe

damaged or discolored.

---END---

PAINTING
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BASI C ELECTRI CAL REQUI REMENTS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.

1.2

Drawings and general provisions of Contract, includ
Supplementary Conditions and Division 1 Specificati

to this and the other sections of Division 26.

This section is a Division 26 Common Work Results f

section, and is a part of each Division 26 Section.
Requirements of the following Division 26 Sections
section:

1. Common Work Results for Electrical.

SUMVARY

A.This Section includes general administrative and

for electrical installations. The following admini
procedural requirements are included in this Sectio
requirements specified in Division 1 - reference in
for further expansion of these requirements:
1. Pre-Construction Meeting.
Abbreviations and Definitions.
Permits, Codes, and Inspections.
Utilities.
Visiting Premises.
Submittals.
Project Drawings and Specifications.

Cooperation and Coordination with Other Trades.

© © N o g kDN

Space Priority.

[N
o

. Product Listing.

=
(=Y

. Nameplate Data.

=
N

. Record Documents.

[iny
w

. Maintenance Manuals.

H
I

. Warranty.

[N
(&2}

. Performance of Equipment.

=
»

. Delivery, Storage and Handling.

=
~

. Sequence of Work.

-
(0]

. Rough-ins.

[iny
©

. Electrical Installations.

BASIC ELECTRICAL REQUIREMENTS
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20. Cutting and Patching.
21. Cleaning.

22. Testing.

23. Instructions to the COR.

1.3 ABBREVI ATI ONS AND DEFI NI TI ONS
A. General: Utilize the following abbreviations an

discernment within the Drawings and Specifications.

1. Abbreviations:
ANSI American National Standards Institute.
ASA American Standards Association.
ASTM American Society of Testing Materials.
CBM Certified Ballast Manufacturers.
E.C. Electrical Contractor.
EIA Electronic Industries Association.
ETL Electrical Testing Laboratories, Inc.
G.C. General Contractor.
HVAC Heating, Ventilating, Air Conditioning Contrac
ICEA International Cable Engineers Association.
IEEE Institute of Electrical and Electronics Engine
IES llluminating Engineering Society.
NEC National Electrical Code.
NEMA National Electrical Manufacturers Association.
NFPA National Fire Protection Association.
O.E.M. Original Equipment Manufacturer.
OSHA Occupational Safety and Health Admin.
P.C. Plumbing Contractor.
UL Underwriter's Laboratories, Inc.

1.4 DEFI NI TI ONS
A. PROVIDE means to furnish, place, erect, connect,
to the governement, complete and ready for the regu
the particular work referred to.
B. INSTALL means to join, unite, fasten, link, attach,
otherwise connect together before testing and turni
government, complete and ready for regular operatio

particular work referred to.

BASICAL ELECTRICAL REQUIREMENTS
260100-2
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FURNISH means to supply all materials, labor, equip

apparatus, controls, tests, accessories and all oth
customarily required for the proper and complete ap
particular work referred to.

WIRING means the inclusion of all raceways, fitting
connectors, tape, junction and outlet boxes, connec

and all other items necessary and/or required in co
such work.

CONDUIT means the inclusion of all fittings, hanger
sleeves, etc.

AS DIRECTED means as directed by the COR.
CONCEALED means embedded in masonry or other constr
behind wall furring or within double partitions or

hung ceilings.

ACCEPTED means as accepted by the COR.

APPROVED means as approved by the COR.

EQUAL means equivalent as approved by the COR.

CONTRACTOR as stated herein shall mean Electrical C

1.5 PERM TS, CODES, AND | NSPECTI ONS

A.

B.

General: Contractor shall obtain and pay for all p
inspections required by laws, ordinances, rules, an
having jurisdiction for work included under this Co
shall submit approval certificates to the COR.

Codes:

local, county, and state laws, ordinances and regul

The electrical installation shall comply fu

to electrical installations.

The Electrical installation shall be in compliance
requirements of the latest revisions of:

Occupational Safety and Health Act (OSHA).
Institution of Electrical and Electronic Engine

National Electric Code (NEC).

National Electrical Safety Code (NESC).

National Board of Fire Underwriter's (NBFU).

Authority having Jurisdiction.

Underwriter's Laboratories, Inc. (UL).

© N o g M~ w DN BE

National Electrical Manufacturer's Association

BASICAL ELECTRICAL REQUIREMENTS
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9. National Electrical Contractors Association (NE CA).
10. National Safety Code.
11. Legislative Act 235 (1965) - Handicapped.
12. Legislative Act 287 (1974) - Excavation.
13. International Building Code (IBC) 2009.
14. Americans with Disabilities Act (ADA).

15. All local codes and ordinances in effect and ha ving
jurisdiction.

16. All requirements of electric, telephone, and CA TV utility
companies.

17. All approved published instructions set forth b y equipment
manufacturers.

D. Submit certificates issued by approved authorized a gencies to
indicate conformance of all work with the above req uirements, as well
as any additional certificates as may be required f or the performance

of this contract work.

E. Should any change in Drawings or Specifications be required to comply
with governmental regulations, the Contractor shall notify COR prior
to execution of the work. The work shall be carrie d out according to
the requirements of such code in accordance with th e instruction of

the COR and at no additional cost to the COR.

1.6 VI SITING PREM SES

A. General: The Bidder shall visit the project sit e before submitting
their bid, in order to familiarize themselves with existing
conditions that may affect their work. It is the C ontractor's
responsibility to analyze existing conditions. Suf ficient
allowances shall be provided in the Contractor's bi d to cover work,
due to existing conditions, that will be required t o complete this

contract work.

B. By submission of a bid, the Contractor is attesting that responsible
personnel did in fact visit the site during the bid ding period and
verified all existing pertinent conditions.

C. Contractor shall verify all measurements and dimens ions at the site

prior to submitting a bid.

1.7 PRQJECT DRAW NGS AND SPECI FI CATI ONS

BASICAL ELECTRICAL REQUIREMENTS
260100-4
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A. Contractor shall carefully examine the Drawings
of all trades and report all discrepancies to the C
obtain corrective action. No departures from the C
will be made without prior written approval from th

B. Questions or disputes regarding the intent or meani
Documents shall be resolved by the interpretation o
COR's interpretation is final and binding.

C. The Drawings and Specifications are not intended to
details, finish materials, and special construction

The

installations complete and adequate as

required or necessary. Contractor shall  provid
implied by t
documents.
D. Drawings are diagrammatic only and do not show exac
locations of equipment and associated wiring. The
verify the work of all other trades and shall arran
avoid conflicts. In the event of a conflict, the C
obtain corrective action from the COR.

E. All work shall be considered new, unless noted othe

1. 8 COOPERATI ON AND COORDI NATI ON W TH OTHER TRADES
A. This Electrical Contractor must cooperate completel
work with the Contractors of other trades providing
this division and other divisions of the specificat
B. Coordinate the location of each and every electrica
transfer switch, ect. with the COR before rough-in
required floor plans shall be reviewed and approved
COR, and shall be signed by both the COR and the CO
C. Individual trade interference drawings may be used

and/or as record drawings at the completion of the

1.9 COORDI NATI ON OF THE WORK
A. Certain materials will be provided by other trades.
contract documents to ascertain these requirements.
B. Carefully check space requirements with the existin
the physical confines of the area to insure that al
installed in there to

the spaces allotted including

suspended ceilings. Make modifications there to as

BASICAL ELECTRICAL REQUIREMENTS
260100-5
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Transmit to other trades all information required f

provided under their respective sections in ample t
installation.

Where ever work interconnects with work of other tr

with other trades to insure that all trades have th
necessary so that they may properly install all the
connections and equipment. Identify all items of w
access so that the ceiling trade will know where to
doors and panels.

Due to the type of the installation, a fixed sequen

required to properly install the complete systems.
project and schedule work with the COR in accordanc
construction sequence.

The locations of panels and other equipment indicat

are approximately correct, but they are understood

such revision as may be found necessary or desirabl

work is installed.

Exercise particular caution with reference to the |

and have precise and definite locations approved by
before proceeding with the installation.

The Drawings show only the general run of raceways
location of equipment. Any significant changes in |
equipment, cabinets, etc.,, necessary in order to me
conditions shall be brought to the immediate attent

receive his approval before such alterations are ma
modifications shall be made without additional cost

Obtain from the COR in the field the location of su
equipment not definitely located on the Drawings.

Circuit "tags" in the form of arrows are used where

the home runs of raceways to electrical distributio

tags show the circuits in each home run and the pan
Show the actual circuit numbers on the finished rec

panel directory card. Where circuiting is not indi
Contractor must provide required circuiting in acco
loading indicated on the drawings and/or as directe

The Drawings generally do not indicate the exact nu

conduit for the branch circuit wiring of fixtures,

BASICAL ELECTRICAL REQUIREMENTS
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the actual circuiting. Provide the correct wire si
required by the indicated circuiting and/or circuit
and control wiring diagrams, if any, specified volt
maximum distance limitations, and the applicable re
NEC.

Adjust location of conduits, panels, equipment, pul

etc. to accommodate the work to prevent interferenc
anticipated and encountered. Determine the exact r

of each raceway prior to installation.

. Contractor shall furnish services of an experienced

who shall be in constant charge of all work, and wh

his work with the work of other trades. No work sh

before coordinating with other trades.

1.10 SPACE PRIORITY

A. Ensure equitable use of available space for mate

installed above ceilings. Allocate space in the or
listed below. Items are listed in the order of pri
of equal importance listed under a single priority
Gravity flow piping systems.

Vent piping systems.

Ceiling recessed lighting fixtures.
Concealed air terminal units, fans.

Air duct systems.

Sprinkler systems piping.

Forced flow piping systems.

© N o o M w DN

Electrical conduit, wiring, control wiring.
. Order  of

Installation sequence shall be as mutually agreed b

priority does not dictate installation seq
trades.

Change in order of priority is permissible by mutua

affected trades.

The work of a particular trade shall not infringe u

space of another trade without permission of the Co

affected trade.

The work of a particular trade shall not obstruct a

installation, operation and maintenance of the Work

BASICAL ELECTRICAL REQUIREMENTS
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equipment of another trade.

1.11 NAMEPLATE DATA
A. Provide permanent operational data nameplate on
operated equipment, indicating manufacturer, produc
number, serial number, capacity, operating
characteristics, labels of tested compliances, and

data. Locate nameplate in an accessible location.

1.12 OM SSI ONS FROM THE DRAW NGS

A. Should a Bidder find discrepancies in or omissions
or specifications or be in doubt as to their meanin
notify the COR before submitting their proposal. T
turn, send written instructions to all Bidders. Ne
the Design Professional will be responsible for ora
If the Contractor fails to comply with this require
accept the Engineer's interpretation as to the inte

the drawings and specifications.

PART 2 - PRODUCTS
2.1 GENERAL

A. Major items of equipment shall have manufacturer
catalog number on a plate securely attached in a co
All equipment or apparatus of any one (1) system mu
of one (1) manufacturer, or approved equivalent pro
of manufacturer's that are suitable for use in a un

B. All materials and equipment for which Underwrite
established standards shall bear a UL label of appr

C. In all cases where a device, function or item of
referred to in the singular, such reference shall a
such items as are required to complete the installa

D. All listed materials and equipment shown on draw
herein, are indicative of complete and whole units
furnished as such.

E. Comply with manufacturer's printed instructions
as minimum criteria for the installation of equipme

F. All materials and equipment provided under this Con

Philadelphia VAMC
eficiencies
Bid Documents

each item of power
t name, model
and powe

similar essential

from the drawings

g, they shall

he COR will in
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completely satisfactory and acceptable in operation

capacity.

No approval, either verbal or written, o

descriptive data or samples of such materials, equi

appurtenances, shall relieve this Contractor of his

turn over all items in perfect working order at com

work.

PART 3- EXECUTI ON

3.1 DELI VERY, STORAGE, AND HANDLI NG
A. Deliver products to the project properly identif

numbers, types, grades, compliance labels, and othe

needed for distinct identification; adequately pack

to prevent damage during shipment, storage and hand

B.Store equipment and materials at the site, unless

authorized in writing. Protect stored equipment an

damage.

C.Coordinate deliveries of electrical

minimize construction site congestion.

materials and

Limit each

materials and equipment to the items and quantities

smooth and efficient flow of installations.

3.2 SEQUENCE OF WORK

A. Construct work in a sequence in accordance with

3.3 ROUGH I N

A. Obtain written approval of locations of all elec

the COR prior to rough-in. The COR reserves the ri

all electrical devices prior to rough-in, at no add

B. Verify final locations for rough-ins with field mea

the requirements of the actual equipment to be conn

C. Contractor shall obtain detailed and specific infor

location of all equipment.

Final locations may dif

indicated on drawings. Work improperly placed beca

failure to obtain this information shall be relocat

as directed, without additional costs to the Contra

D. The design shall be subject to such revisions as ma

overcome building obstructions. No charges shall b

BASICAL ELECTRICAL REQUIREMENTS
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of equipment without prior written approval.

E. Door swings may vary from plans. Make note of actu al door swings at
time of rough-in. Do not install switches or other items behind the
swing of any door.

F. Rough-ins for devices in concrete block walls shall be installed level
and plumb. Devices adjacent to each other shall be installed at the
same elevation. Saw cut openings to the size requi red, such that
oversized coverplates are not required.

3.4 | NSTALLATI ONS
A. General: Sequence, coordinate, and integrate the v arious elements
of electrical systems, materials, and equipment. C omply with the

following requirements:

1. Coordinate  electrical systems, equipment, and ma terials
installation with other building components.

2. Verify all dimensions by field measurements.

3. Arrange for chases, slots, and openings in other building
components during progress of construction, to allo w for
electrical installations.

4. Coordinate the installation of required supporti ng devices and
sleeves to be set in poured-in-place concrete and o ther

structural components, as they are constructed.

5. Sequence, coordinate, and integrate installation s of electrical
materials and equipment for efficient flow of the W ork. Give
particular attention to large equipment requiring p ositioning

prior to closing in the building.

6. Where mounting heights are not detailed or dimen sioned, install
systems, materials, and equipment to provide the ma ximum headroom
possible.

7. Coordinate connection of electrical systems with exterior
underground and overhead utilities and services. C omply with
requirements of governing regulations, franchised s ervice
companies, and controlling agencies. Provide requi red connection

for each service.
8. Install systems, materials, and equipment to con form with

approved submittal data, including coordination dra wings, to

BASICAL ELECTRICAL REQUIREMENTS
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greatest extent possible. Conform to arrangements indicated by
the Contract Documents, recognizing that portions o f the Work are
shown only in diagrammatic form. Where coordinatio n requirements
conflict with individual system requirements, refer conflict to
the COR .

9. Install systems, materials, and equipment level and plumb,
parallel and perpendicular to other building system s and
components.

10. Coordinate the cutting and patching of building components to
accommodate installation of electrical equipment an d materials.

11.Coordinate the installation of electrical materi als and equipment
above existing ceilings with suspension system, exi sting
mechanical equipment and systems, and existing stru ctural
components.

12.Install electrical equipment  to facilitate servi cing,
maintenance, and repair or replacement of equipment components.
Connect equipment for ease of disconnecting, with m inimum  of

interference with other installations.

13.Install access panel or doors where units are co ncealed behind
finished surfaces. Access panels and doors are spe cified in
Division 26 Section Common Work Results for Electri cal.

14.Install systems, materials, and equipment giving right-of-way
priority to systems required to be installed at a s pecified
slope.

3.5 EQUI PMENT ACCESSORI ES

A. Establish sizes and location of the various concret e bases required.
Coordinate with General Contractor and provide all necessary anchor
bolts together with templates for holding these bol ts in position.

B. Provide supports, hangers and auxiliary structural members required

for support of the work.

C. Furnish and set all sleeves for passage of raceways through
structural, masonry and concrete walls and floors a nd elsewhere as
will be required for the proper protection of each raceway and

passing through building surfaces.
D. Wall-mounted equipment may be directly secured to w all by means of

steel bolts. Maintain at least 1" air space betwee n equipment and

BASICAL ELECTRICAL REQUIREMENTS
26 0100 -11
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supporting wall. Groups or arrays of equipment may
adequately sized steel angles, channels, or bars.
steel channels providing a high degree of mounting

be used for mounting arrays of equipment.

CUTTI NG AND PATCHI NG
General: Perform cutting and patching in accordanc
1. In addition to the requirements specified in Di

following requirements apply:

1. Perform cutting, fitting, and patching of electr

and materials required to:

be mounted on
Prefabricated

flexibility may

e with Division

vision 1, the

ical equipment

a. Uncover Work to provide for installation of ill-tim ed Work.

b. Remove and replace defective Work.

c. Remove and replace Work not conforming to requireme nts of the
Contract Documents.

d. Remove samples of installed Work as specified for t esting.

e. Install equipment and materials in existing structu res.

f.  Upon written instructions from the COR , uncover an d restore
Work to provide for COR observation of concealed W ork.

2. Cut, remove, and legally dispose of selected electr ical
equipment, components, and materials as indicated, including but
not limited to removal of electrical items indicate d to be
removed and items made obsolete by the new Work.

3. Protect the structure, furnishings, finishes, and a djacent
materials not indicated or scheduled to be removed.

4. Provide and maintain temporary partitions or dust b arriers
adequate to prevent the spread of dust and dirt to adjacent
areas.

5. Protection of Installed Work: During cutting and p atching
operations, protect adjacent installations.

6. Arrange and pay for repairs required to restore oth er work,
because of damage caused as a result of electrical installations.

7. No additional compensation will be authorized for ¢ utting and
patching work that is necessitated by ill-timed, de fective or
non-conforming installations.

8. Patch all finished surfaces and building components using new

BASICAL ELECTRICAL REQUIREMENTS
26 0100 - 12
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materials specified for the original installation a

Installers. For Installers' qualifications refer t
materials and methods required for the surface and
components being patched.

definition  of

a. Refer to Division 1 for

"Installer.”

3.7 CLEANI NG
A. Refer to Division 1 for general requirements for
B. Clean all light fixtures,

lamps and lenses prior to

acceptance. Replace all inoperative lamps.

3.8 DEBRI S
A. Debris resulting from work under this Contract, sha
promptly from the premises by this Contractor.
B. Remove all dead wire and associated raceway resulti

under this contract.

3.9 TESTING
A. Contractor, at his own expense, shall make any test
inspection authority or by the COR and shall provi
instruments and materials to make such tests.
B. All overload devices, including equipment furnis
contracts, shall be set and adjusted to suit load ¢
C. Unless otherwise approved, all connections shall be
components shall be in place, complete and operatio
final inspection and tests.
D. Time of such tests, the manner in which they are ma
results of the tests, shall be subject to approval.
E. Upon completion of work, all component parts, both
a whole, shall be set, calibrated, adjusted and lef
operating condition to suit load conditions, by mea
furnished by the Contractor.
F. Complete testing of equipment and systems shall be
throughout this project.
G. Industry standards shall apply except as otherwise

H. Provide all labor, premium labor and materials requ

BASICAL ELECTRICAL REQUIREMENTS
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3.10

3.11

3.12

field testing as specified in the Contract Document

by the authorities having jurisdiction.

Notify the COR seven (7) days prior to the testing
completion of a test, a statement of -certification
forwarded to the COR for their approval.

Conduct tests at a time agreeable to the COR. Prov

as necessary.

Products which are found defective or do not pass s
be removed and replaced at the Contractor's expense

repeated.

FI RE STOPS

Openings for electrical equipment penetrating a fir
wall or ceiling, shall be resealed as required by C
fire rated sealant equal to or greater than the fir

penetrated surface.

WATERPROOFI NG

Avoid, if possible, the penetration of any waterpro

as roofs, machine room floors, basement walls and t
penetration is necessary, perform it prior to the w
furnish all sleeves or pitch-pockets required.

If Contractor penetrates any walls or surfaces afte
waterproofed, they shall restore the waterproof int
surface at their own expense and as directed by the
Contractor shall advise the COR and obtain written
penetrating any waterproof membrane, even where suc
shown on the drawings. Such work shall be performe
manner as to maintain any warranties in place.

CONSTRUCTI ON PROGRESS AND NOTI FI CATI ON
The Contractor shall notify, in writing, the COR an
construction progress. At a minimum, the Contracto
the 50% rough in of conduit, prior to enclosing or
“punch list” time lines.

---END---
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PART 1 -

1.

1

SECTI ON 26 0200
QUALI TY REQUI REMENTS
GENERAL
SECTI ON | NCLUDES

A. Contractors Guarantee.

B. Materials, Workmanship, and Methods.

C. Control of Installation.

1.

2

CONTRACTORS GUARANTEE

A. The Electrical Contractor shall guarantee for a per

from the date of acceptance of the job that all equ
and labor furnished by them are free from defects.

iod of one (1) year
ipment, material,
Any defects in

material and workmanship shall be corrected by the Electrical
Contractor without further expense to the Owner. A Il items specified
to have a longer warrantee shall be guaranteed for that longer period.
Controls shall have a two (2) year guarantee on par ts and labor.
PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTI ON
3.1 CONTROL OF | NSTALLATI ON
A. Monitor quality control over suppliers, manufacture rs, products,
services, site conditions, and workmanship, to prod uce Work of

specified quality.

B. Comply with manufacturers' instructions, including each step in
sequence.

C. Should manufacturers' instructions conflict with Co ntract Documents,
request clarification from COR before proceeding.

D. Comply with specified standards as minimum quality for the Work except
where more stringent tolerances, codes, or specifie d requirements
indicate higher standards or more precise workmansh ip.

E. Have work performed by persons qualified to produce required and
specified quality.

F. Verify that field measurements are as indicated on shop drawings or as
instructed by the manufacturer.

G. Secure products in place with positive anchorage de vices designed and

sized to withstand stresses, vibration, physical di
QUALITY REQUIREMENTS

260200-1

stortion, and



3.

.2

3

disfigurement.

MATERI ALS, WORKMANSHI P AND METHODS
All materials and equipment shall be new, of highes
conform in all respects to these specifications. A
performed in keeping with the highest standards of
quality.
with

All mechanical equipment shall be install

the manufacturer's installation instructions w

available at the job site. All mechanical equipmen
label of an approved agency.
The means, methods, techniques, sequences and proce

safety shall be the sole responsibility of the cont

DEFECT ASSESSMENT
Replace Work or portions of the Work not conforming
requirements.
If, in the opinion of COR, it is not practical to r
the Work, COR will direct an appropriate remedy or

---END---

QUALITY REQUIREMENTS
26 0200-2
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COVMMON WORK RESULTS FOR ELECTRI CAL

PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of Contract, includ
Supplementary Conditions and Division 1 Specificati

to this Section.

B. This section is a Division 26 Common Work Results f

Section, and is a part of each Division 26 section.

1.2 SUMVARY
A. This Section includes limited scope general cons
methods for application with electrical installatio
1. Sleeves and Penetrations.
2. Fire Stopping
3. Access panels and doors in walls, ceilings, and flo
electrical materials and equipment.
Locations
Outages and Disruptions
Temporary
Scaffolding
Painting

© © N o o A

Vibration Isolation

1.3 SUBM TTALS

A. General: Submit the following in accordance wit
and Division 1 Specification Sections.

B. Product data for the following products:
1. Access panels and doors
2. Joint sealers
3. Firestop materials

C. Shop drawings detailing fabrication and installatio
fabrications and wood supports, and anchorage for e

and equipment.

1.4 QUALITY ASSURANCE
A. Installer Qualifications: Engage an experienced in

installation and application joint sealers, access

ing General and
on Sections, apply

or Electrical

truction materials and

ns as follows:

ors for access to

h Conditions of Contract

n for metal

lectrical materials

staller for the

panels, and doors.

COMMON WORK RESULTS FOR ELECTRICAL
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B. Qualify welding processes and welding operators in
D1.1, "Structural Welding Code - Steel.”

1. Certify that each

accordance with AWS

welder has satisfactorily passed AWS
qualification tests for welding processes involved and, if

pertinent, has undergone recertification.

Fire-resistance Ratings: Where a fire-resistance c
indicated, provide access door assembly with panel

and latch from manufacturer listed in the UL "Build
Directory" for rating shown.

1. Provide UL Label on each fire-rated access door.
ASTM E-814 or UL 1479 for firestop system assemblie
fire rating equal to that of construction being pen

ANSI Compliance: Comply with requirements of ANSI
"Scheme for the identification of Piping Systems,"

and size of lettering for cable labels.
Electrical Component Standard: Components and inst

comply with NFPA 70, "National Electrical Code."

1.5 DELI VERY, STORAGE, AND HANDLI NG

A. Deliver joint sealer materials in original unope

bundles with labels informing about manufacturer, p
designation, color, expiration period for use, pot

and mixing instructions for multi-component materia

Store and handle joint sealer materials in complian
manufacturers’ recommendations to prevent their det
damage.

Deliver firestop materials undamaged in manufacture
labeled, unopened containers, identified with brand
label. Store materials under cover and protect fro
damage. Comply with recommended procedure, precaut

described in material data sheets.

lassification is
door, frame, hinge,

ing Materials

s that provide a
etrated.
Standard A13.1,
with regard to type

allation shall

ned containers or
roduct name and
life, curing time,
Is.
ce with the

erioration and

r's clearly
type, and UL
m weather and

ions and remedies

1.6 SEQUENCE AND SCHEDULI NG
A. Coordinate electrical equipment installation wit h other building
components.
B. Arrange for chases, slots, and openings in building structure during

progress of construction to allow for mechanical in stallations.

COMMON WORK RESULTS FOR ELECTRICAL
26 0500-2
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PART 2 -

2.1

A.

moow

Coordinate the installation of required supporting
sleeves in poured-in-place concrete and other struc
they are constructed.

Sequence, coordinate, and integrate installations o
materials and equipment for efficient flow of the w
installation of large equipment requiring positioni

in the building.

Coordinate connection of electrical services with e

under other sections of the specifications.

Coordinate requirements for access panels and doors
requiring access are concealed behind finished surf
Coordinate installation of identifying devices afte
covering and painting where devices are applied to
identifying devices prior to installing acoustical
similar concealment.

Coordinate delivery of firestop materials with sche
date to allow minimum storage at job site

Coordinate the shut-off and disconnection of electr

the COR.

Notify the COR at least 5 days prior to commencing

operations.
Perform demolition in phases as indicated. Coordina

equipment installation with other building componen

PRODUCTS

M SCELLANEQUS METALS

Steel plates, shapes, bars, and bar grating: ASTM
Cold-formed Steel Tubing: ASTM A-500
Hot-rolled Steel Tubing: ASTM A-501.

Steel Pipe: ASTM A-53, Schedule 40, welded.
Non-shrink, Non-metallic Grout: Premixed, factory-
staining, non-corrosive, non-gaseous grout, recomme
and exterior applications.

Fasteners: Zinc-coated, type, grade, and class as

2.2 M SCELLANEQUS LUMBER

A. Framing Materials:

Standard grade, light-framin

Correct Electrical D
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species. Number 3 Common or Standard grade boards
or AWPA rules, or Number 3 boards complying with SP
shall be preservative treated in accordance with AW
dried to a moisture content of not more than 19 per

Bid Documents

complying with WCLIB
IB rules. Lumber
PB LP-2, and kiln-
cent.

B. Construction Panels: Plywood panels; APA C-D PLUGG ED INT, with

exterior glue; thickness as indicated, or if not in
than 15/32 inches.

2.3 JO NT SEALERS

A. General: Joint sealers, joint fillers, and othe

compatible with each other and with joint substrate

service and application.

B. Colors: As selected by the COR from manufacture

C. Elastomeric Joint Sealers: Provide the following t

1. One part, mildew-resistant, silicone sealant comply

C920, Type S, Grade NS, Class 25, for uses in non-t
glass, aluminum, and non-porous joint substrates; f
fungicide; intended for sealing interior joints wit
substrates; and subject to in-service exposure to ¢

humidity and temperature extremes.

2.4 FI RESTOPPI NG

A. Use only that manufacturer listed in UL Fire Resist
the UL system involved.

B. All firestopping materials used on this project sha
of one manufacturer. Each trade shall use products
manufacturer.

C. Standards: The firestop systems and products shall
accordance with the procedures of U.L. 1479 (ASTM E
shall be UL classified as Fill, Void or Cavity Mate
Through-Penetration Firestops. The firestop system
NEC Paragraph 300-21. All work shall comply with N

Code, latest edition.

2.5 ACCESS DOORS
A. Steel Access Doors and Frames: Factory-fabricat

complete with attachment devices and fasteners read

dicated, not less

r related materials

s under conditions of

r's standard colors.
ypes:
ing with ASTM
raffic areas for
ormulated with
h non-porous
onditions of high

ance Directory for

Il be the products

of the same

have been tested in
814-81) and material

rials for use in
shall comply with
FPA 101-Life Safety

ed and assembled units,

y for installation.

COMMON WORK RESULTS FOR ELECTRICAL
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Joints and seams shall be continuously welded steel
smooth and flush with adjacent surfaces.
B. Frames: 16-gage steel, with a 1-inch-wide expose
units installed in unit masonry, pre-cast, or cast-
ceramic tile, or wood paneling.
1. For installation in masonry, concrete, ceramic tile
exposed perimeter flange and adjustable metal mason
2. For gypsum wallboard or plaster: perforated flange
bead.
C. Flush Panel Doors: 14-gage sheet steel, with co
or concealed continuous piano hinge set to open 175
applied prime paint.
D. Fire-Rated Units: Insulated flush panel doors, wit
hinge and self-closing mechanism.
Locking Devices: Flush, screwdriver-operated cam |
F. Locking Devices: Where indicated, provide 5-pin or

cylinder locks, individually keyed; provide 2 keys.

PART 3 - EXECUTI ON
3.1 GENERAL
A. All construction under this contract shall be compl
craftsman like manner. Work that, in the judgement
satisfactorily installed shall be removed and repla
satisfaction, at the Contractor's expense.
B. Housekeeping: Throughout construction, all work ar
areas shall be kept clean. The Contractor shall ke

of dirt, rust, dust and fingermarks.

3.2 SLEEVES AND PENETRATI ONS

A. Contractor shall provide sleeves where raceways
partitions, floors, and ceilings.

B. Sleeves in bearing and/or masonry walls and/or p
galvanized rigid steel conduit finished with smooth
than masonry or bearing walls/partitions, sleeves s

C. Sleeves in masonry ceilings and floors shall be gal
conduit finished with smooth edges. For other than

and floors, sleeves shall be EMT conduit. All slee
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properly installed and cemented in place.

Floor sleeves shall extend 1" above finished floor,
noted. Space between floor sleeves and piping or r
caulked with UL listed fire resistive and waterproo

as approved.

Where piping or raceways pass through waterproofed
design of sleeves shall be such that waterproofing

and around the sleeves.

Where items provided under this Contract pass throu
Contractor shall coordinate the installation with t
Contractor and shall provide an approved penetratio
Contractor shall make provisions not to void the ro

Sleeves through exterior walls below grade shall be
which have the ability to be ratcheted tight via bo

Where sleeves pass through walls from the interior

conduits shall be sealed on the inside with an UL a

3. 3 FI RESTOPPI NG

A. Where conduits, conduit sleeves, wireways and ot

or cables pass through fire partitions, fire walls,
smoke walls, the Electrical Contractor shall provid
stopping that provides an effective barrier against
smoke or gases.

Installation of Fire-Stopping Materials: Install m
openings around electrical services penetrating flo
provide fire-stops with fire-resistance ratings ind
wall assembly in which penetration occurs. Install
the UL Fire

Directory and per manufacturer's published instruct

accordance with printed instructions of
All cables that are installed in conduit sleeves or

fire or smoke floors or partitions shall be provide

rated re-enterable U.L. listed fire and smoke rated

in the opening.

Examine fire/smoke-stopped areas to ensure proper i
concealing or enclosing areas.

Keep areas of work accessible until inspection by a

authorities.

unless otherwise
aceway shall be
f caulking compound

floors or walls,

can be flashed into

gh roofs this
he Roofing
n. The Electrical
of bond.
fitted with seals
Its.
to the exterior,

pproved sealant

her electrical raceways
fire floors, or
e a fire or smoke

the spread of fire,

aterials to Afill
ors and walls and

icated for floor or
materials in
Resistance

ions.

in wireways through
d with an equally

silicone RTV foam

nstallation before

pplicable code
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3.4 | NSTALLATI ON OF ACCESS DOORS

Set frames accurately in position and securely atta

with face panels plumb and level in relation to adj

surfaces.

B. Adjust hardware and panels after installation for p

3.5 LOCATI ONS
A. Obtain written approval of locations of all elec
COR prior to rough-in. The COR reserves the right
electrical devices prior to rough-in, at no additio
B. Contractor shall obtain detailed and specific in
location of all equipment. Final locations may dif
indicated on Drawings. Work improperly placed beca
failure to obtain this information shall be relocat
as directed, without additional costs to the Contra
C. The design shall be subject to such revisions as ma
overcome building obstructions. No changes shall b
of equipment without prior written approval.
D. Door swings may vary from plans. Take note of actu
time of rough-in. Do not install switches or other

swing of any door.

3. 6 TEMPORARY
A. Temporary Electricity:

1. The Electrical Contractor shall provide temporary e

Correct Electrical D
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e made in location
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items behind the

lectric services

to the construction areas at locations acceptable t o all trades.

2. The Contractor shall provide power outlets cons truction
operations, branch wiring, distribution boxes. Eac h individual
Contractor will provide flexible power cords as req uired.

3. Power required for tools and operating equipment us ed for the
installation of equipment, that exceeds the power a vailable, shall
be temporarily installed and removed by the Contrac tor requiring it.

4. Provide wiring and connections for temporary heatin g equipment
required for construction purposes and to prevent b uilding freeze
up.

5. Distribution wiring and equipment/devices used for temporary

COMMON WORK RESULTS FOR ELECTRICAL
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services shall not be installed as part of the perm
distribution system.

6. Permanent distribution wiring and equipment/devices
used for temporary services.

B. Temporary Lighting:

1. The Contractor shall provide temporary lights and a

wiring as required by the project conditions.

3. 7 SCAFFOLDI NG

The Contractor shall furnish, set, erect and mainta
aerial equipment and ladders required in the instal
Contract work.

Install temporary platforms so as to be supported o

steel truss framework. Do not allow any additional

construction operations to transfer to suspended la

ceilings.

3. 8 PAI NTI NG

A. Except in Mechanical Rooms, Electrical Rooms, al

provided or installed under this Contract shall be

accordance with Division 1 requirements.

. Unless painting is provided by others, as elsewh

painting for items furnished or installed under thi

the responsibility of this Contractor.

Factory-painted equipment cabinets and trim shall n
except for touching up scratches or damage where ne
like-new finish. Touching up shall be done after e
final location.

Paint for metal surfaces shall be Rust-o-leum or as

coat and two finish coats of color selected by Arch

Items to be painted shall be cleaned and degreased

dirt, rust and corrosion prior to application of pa

shall be applied in accordance with all the manufac

recommendations (i.e. temperature, dew point, venti
All patchwork performed under this Contract shall b
shall match the color of adjacent walls, ceilings a

patchwork occurs. Area to be painted shall extend

anent building

shall not be

Il associated

in all scaffolding,

lation of this

nly by the existing
loading from

th and plaster

| exposed items

painted in

ere specified, all

s Contract shall be
ot be field-painted
cessary to achieve

quipment is in its

approved, one prime

itect.

and shall be free of
int. All paint

turer's

lation).

e painted. Color
nd floors in which

a minimum of 24" all
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around patchwork; however, final limit shall be set

Blend new paint work with existing painted surfaces

finish is stained or varnished woodwork, all damage

surfaces shall be restored to match the existing ad
approved. Paint, stain, varnish and method of appl
set out in the specifications for General Construct
approved. Except where painting of patchwork is pr
elsewhere specified, all painting of patchwork requ
Contract shall be the responsibility of this Contra

3.9 VI BRATI ON | SOLATI ON

A.Isolation mounting shall be provided for all movi

B.

C.

energy of the vibration is of sufficient magnitude
perceptible vibration or structure transmitted nois

Isolation equipment shall be selected, installed an
accordance with manufacturer's recommendations.

All equipment and material shall be installed so as
objectionable noise or vibration as determined by A
Should such objectionable noise or vibration be
transmitted to occupied portions of the building by

or other parts of this work, any necessary changes

made by the Contractor.

All conduit terminations to noise or vibration prod
(i.e. motors, transformers) shall be made with a sh

liquidtight flexible metal conduit.

3.10 SELECTI VE DEMOLI TI ON

A.

B.

Examination:
1. Verify field measurements and circuiting arrangemen

on Drawings.

Correct Electrical D

pro

2. Verify that abandoned wiring and equipment serve on

facilities.

3. Drawings are based on casual field observation and
documents. Report discrepancies to COR before dis
installation.

4. Beginning of demolition means installer accepts exi

Preparation:
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1. Disconnect electrical systems in walls, floors, and

scheduled for removal.

Coordinate utility service outages with utility com

Provide temporary wiring and connections to maintai
systems in service during construction. When work

on energized equipment or circuits, use personnel e
such operations.

4. The Contractor shall maintain the operating conditi
existing Fire Alarm System until the new Fire Alarm
operational. After the new Fire Alarm System has b
tested, inspected and is fully operational the Cont

remove the existing Fire Alarm System completely.

C. Demolition and Extension of Existing Electrical Wor k:

1. Demolish and extend existing electrical work under
Division 1 and this section.

2.  Remove, relocate, and extend existing installations
new construction.
All abandoned wiring shall be disconnected at both
Remove exposed, abandoned conduit, including abando
accessible ceilings. Cut conduit flush with walls a
patch surfaces.

5. Disconnect abandoned outlets and remove devices. R
outlets if conduit servicing them is abandoned and

6. Disconnect and remove abandoned panelboards and dis
equipment.

7. Disconnect and remove electrical devices and equipm
utilization equipment that has been removed.

8. Disconnect and remove abandoned luminaries. Remove
hangers, and other accessories.

9. Repair adjacent construction and finishes damaged d
and extension work, as approved.

10. Maintain access to existing electrical installation
active. Modify installation or provide access pane

11. Extend existing installations using materials and m
with existing electrical installations, or as speci

12. Maintain, restore, and provide electrical service f

receptacles, outlets, lighting fixtures and electri

COMMON WORK RESULTS FOR ELECTRICAL
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equipment not being demolished. Intercept existing
new circuiting into existing circuiting and extend
back to panelboard or previous “up-stream” device,
being removed.

D. Disposition of Equipment:

1.

Unless specified, indicated or directed otherwise,
equipment not intended for reuse on this project th
dismantled or removed under this contract, shall be
property and shall be transported from the premises
Exceptions: Contractor shall remove and transport
items without damage to an on-site location as dire
inspection and possible salvage by The government:

a. Panel boards and Load centers

b. Lighting Fixtures

C. Circuit Breakers and Safety Switches

d. Dimmer Board

e. Emergency Generator and Accessories
Additional Items as the COR sees fit during demolit
Any and/or all of the foregoing items that COR may
accept as salvageable materials, shall become Contr

and shall be removed from the premises by him.

3. 11 QUTACES AND DI SRUPTI ONS

A. Continuity of operation of all essential HVAC, p

circuit, connect
new circuiting

which is not

all material and
at is to be
come Contractor's
by him.
the following

cted, for

ion.
elect not to

actor's property

lumbing and

electrical items, including water, gas, electrical service,
lighting, outlets, power and controls for heating a nd cooling
equipment, auxiliary systems, fire alarm, emergency lighting and

power, program, sound, alarms and telephones shall
required for occupancy of the premises during the c¢

period.

be provided as
onstruction

trical service or

B. The schedule and timing of any interruption of elec
disruption of occupied areas that may affect use of the premises by
ted with the COR.

Il be provided by

the The government and the public shall be coordina
Temporary or interim use feeders and facilities sha
the Contractor, as approved and/or directed, to min imize the duration
and extent of outages or interruptions.

C. In areas where the construction work will interfere unduly with use of

COMMON WORK RESULTS FOR ELECTRICAL
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the premises, the COR may direct that construction work be performed
during time periods other than indicated above or o n Saturdays,
Sundays, or Holidays. Judgment as to whether such undue interference
may exist shall rest solely with the COR. Also, th e COR may require
that temporary or interim use feeders and facilitie s shall be provided

by the Contractor as approved and/or directed, to m inimize the

duration and extent of outages or interruptions.
D. Preparatory work shall be performed as completely a s possible in each
instance prior to scheduled service outages.

E. Contractor shall be responsible for any and all pre mium time/overtime
required to perform outages and cutovers of service s. Coordinate with
COR.

F. Contractor shall be responsible for any and all pre mium time/overtime
required to complete the work in the various areas within the allotted
time, as well as any premium/overtime required to i nstall work through
unaffected or remote areas from the work as necessa ry to maintain
continuity of services and occupancy of the existin g buildings, as

required. Coordinate with COR.

---END---

COMMON WORK RESULTS FOR ELECTRICAL
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REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section applies to all sections of Division
B. Furnish and install electrical systems, material
accessories in accordance with the specifications a
Capacities and ratings of motors, transformers, con
switchboards, switchgear, panelboards, motor contro
generators, automatic transfer switches, and other
arrangements for the specified items are shown on t
C. Conductor ampacities specified or shown on the d
copper conductors, with the conduit and raceways si

Aluminum conductors are prohibited.

1.2 M Nl MUM REQUI REMENTS
A. The International Building Code (IBC), National
Underwriters Laboratories, Inc. (UL), and National
Association (NFPA) codes and standards are the mini
materials and installation.
B. The drawings and specifications shall govern in
requirements are greater than those stated in the a

standards.

1.3 TEST STANDARDS

A. All materials and equipment shall be listed, lab
Nationally Recognized Testing Laboratory (NRTL) to
Laboratories, Inc. (UL), standards where test stand
established. Materials and equipment which are not
standards will be accepted, providing that material
listed, labeled, certified or otherwise determined
requirements of a NRTL. Materials and equipment whi
certifies, lists, labels, or determines to be safe,
if inspected or tested in accordance with national
standards, such as ANSI, NEMA, and NETA. Evidence o
include certified test reports and definitive shop

B. Definitions:

26.
s, equipment, and
nd drawings.
ductors and cable,
| centers,
items and
he drawings.
rawings are based on
zed per NEC.

Electrical Code (NEC),
Fire Protection

mum requirements for

those instances where

bove codes and

eled, or certified by a
meet Underwriters
ards have been
covered by UL
s and equipment are
to meet the safety
ch no NRTL accepts,
will be considered
industrial
f compliance shall

drawings.
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1. Listed: Materials and equipment included in a li
organization that is acceptable to the Authority Ha
and concerned with evaluation of products or servic
maintains periodic inspection of production or list
equipment or periodic evaluation of services, and w
states that the materials and equipment either meet
designated standards or has been tested and found s
specified purpose.

2. Labeled: Materials and equipment to which has be
symbol, or other identifying mark of an organizatio
acceptable to the Authority Having Jurisdiction and
product evaluation, that maintains periodic inspect
of labeled materials and equipment, and by whose la
manufacturer indicates compliance with appropriate
performance in a specified manner.

3. Certified: Materials and equipment which:

a. Have been tested and found by a NRTL to meet nat
recognized standards or to be safe for use in a spe

b. Are periodically inspected by a NRTL.

c. Bear a label, tag, or other record of certificat

4. Nationally Recognized Testing Laboratory: Testin
is recognized and approved by the Secretary of Labo

with OSHA regulations.

1.4 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)

A. Manufacturer’s Qualifications: The manufacturer
currently produce, as one of the manufacturer's pri
materials and equipment specified for this project,
manufactured the materials and equipment for at lea

B. Product Qualification:

1. Manufacturer's materials and equipment shall hav
satisfactory operation, on three installations of s
type as this project, for at least three years.

2. The Government reserves the right to require the
submit a list of installations where the materials
have been in operation before approval.

Correct Electrical D
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C. Service Qualifications: There shall be a permane
maintained or trained by the manufacturer which wil
satisfactory service to this installation within fo
of notification that service is needed. Submit name

service organizations.

1.5 APPLI CABLE PUBLI CATI ONS
A. Applicable publications listed in all Sections o
latest issue, unless otherwise noted.
B. Products specified in all sections of Division 2
applicable publications listed in each section.

1.6 MANUFACTURED PRODUCTS

A. Materials and equipment furnished shall be of cu
manufacturers regularly engaged in the manufacture
for which replacement parts shall be available.

B. When more than one unit of the same class or typ
equipment is required, such units shall be the prod
manufacturer.

C. Equipment Assemblies and Components:

1. Components of an assembled unit need not be prod
manufacturer.

2. Manufacturers of equipment assemblies, which inc
by others, shall assume complete responsibility for
assembled unit.

3. Components shall be compatible with each other a
assembly for the intended service.

4. Constituent parts which are similar shall be the
manufacturer.

D. Factory wiring and terminals shall be identified
furnished and on all wiring diagrams.

E. When Factory Testing Is Specified:

1. The Government shall have the option of witnessi
The Contractor shall notify the Government through
of 15 working days prior to the manufacturer’s perf

factory tests.

Philadelphia VAMC
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2. Four copies of certified test reports shall be f urnished to the COR
two weeks prior to final inspection and not more th an 90 days after

completion of the tests.

3. When materials and equipment fail factory tests, and re-testing and
re-inspection is required, the Contractor shall be liable for all
additional expenses for the Government to witness r e-testing.

1.7 VARI ATI ONS FROM CONTRACT REQUI REMENTS

A. Where the Government or the Contractor requests variations from the
contract requirements, the connecting work and rela ted components shall
include, but not be limited to additions or changes to branch circuits,
circuit protective devices, conduits, wire, feeders , controls, panels

and installation methods.

1.8 MATERI ALS AND EQUI PMENT PROTECTI ON
A. Materials and equipment shall be protected durin g shipment and storage
against physical damage, vermin, dirt, corrosive su bstances, fumes,
moisture, cold and rain.
1. Store materials and equipment indoors in clean d ry space with

uniform temperature to prevent condensation.

2. During installation, equipment shall be protecte d against entry of
foreign matter, and be vacuum-cleaned both inside a nd outside before
testing and operating. Compressed air shall not be used to clean
equipment. Remove loose packing and flammable mate rials from inside
equipment.

3. Damaged equipment shall be repaired or replaced, as determined by
the COR

4. Painted surfaces shall be protected with factory installed removable

heavy kraft paper, sheet vinyl or equal.
5. Damaged paint on equipment shall be refinished w ith the same quality
of paint and workmanship as used by the manufacture r so repaired

areas are not obvious.

1.9 WORK PERFORVMANCE

A. All electrical work shall comply with the requir ements of NFPA 70
(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J — General
Environmental Controls, OSHA Part 1910 subpart K — Medical and First

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS
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Aid, and OSHA Part 1910 subpart S — Electrical, in
references required by contract.

B. Job site safety and worker safety is the respons
Contractor.

C. Electrical work shall be accomplished with all a
equipment de-energized. When an electrical outage ¢
accomplished in this manner for the required work,
requirements are mandatory:

1. Electricians must use full protective equipment
tested insulating material to cover exposed energiz
components, certified and tested insulated tools, e
working on energized systems in accordance with NFP

2. Before initiating any work, a job specific work
developed by the Contractor with a peer review cond
documented by the COR and Medical Center staff. The
include procedures to be used on and near the live
equipment, barriers to be installed, safety equipme
and exit pathways.

3. Work on energized circuits or equipment cannot b
written approval is obtained from the COR.

D. For work that affects existing electrical system
perform work to assure minimal interference with no
the facility. Refer to Article OPERATIONS AND STORA
Section 01 00 00, GENERAL REQUIREMENTS.

E. New work shall be installed and connected to exi
safely and professionally. Disturbed or damaged wor
or repaired to its prior conditions, as required by
GENERAL REQUIREMENTS.

F. Coordinate location of equipment and conduit wit

minimize interference.

1.10 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS
A. Equipment location shall be as close as practica
the drawings.
B. Working clearances shall not be less than specif
C. Inaccessible Equipment:
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1. Where the Government determines that the Contrac tor has installed

equipment not readily accessible for operation and maintenance, the
equipment shall be removed and reinstalled as direc ted at no
additional cost to the Government.
2. "Readily accessible” is defined as being capable of being reached
quickly for operation, maintenance, or inspections without the use
of ladders, or without climbing or crawling under o r over obstacles
such as, but not limited to, motors, pumps, belt gu ards,
transformers, piping, ductwork, conduit and raceway S.
D. Electrical service entrance equipment and arrang ements for temporary
and permanent connections to the electric utility ¢ ompany’s system
shall conform to the electric utility company's req uirements.
Coordinate fuses, circuit breakers and relays with the electric utility
company’s system, and obtain electric utility compa ny approval for

sizes and settings of these devices.

1.11 EQUI PMENT | DENTI FI CATI ON

A. In addition to the requirements of the NEC, inst all an identification
sign which clearly indicates information required f or use and
maintenance of items such as switchboards and switc hgear, panelboards,
cabinets, motor controllers, fused and non-fused sa fety switches,
generators, automatic transfer switches, separately enclosed circuit
breakers, individual breakers and controllers in sw itchboards,
switchgear and motor control assemblies, control de vices and other
significant equipment.

B. Identification signs for Normal Power System equ ipment shall be

laminated black phenolic resin with a white core wi
lettering. Identification signs for Essential Elec
equipment, as defined in the NEC, shall be laminate
with a white core with engraved lettering. Letterin

of 12 mm (1/2 inch) high. Identification signs shal
designation, rated bus amperage, voltage, number of
wires, and type of EES power branch as applicable.

with screws.

C. Install adhesive arc flash warning labels on all

by NFPA 70E. Label shall indicate the arc hazard b

working distance (inches), arc flash incident energ

th engraved

trical System (EES)
d red phenolic resin
g shall be a minimum
| indicate equipment
phases, number of

Secure nameplates

equipment as required

oundary (inches),
y at the working
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Correct Electrical D
distance (calories/cm2), required PPE category and description
including the glove rating, voltage rating of the equipment, limited
approach distance (inches), restricted approach dis tance (inches),
prohibited approach distance (inches), equipment/bu S name, date

prepared, and manufacturer name and address.

1.12 SUBM TTALS
A. Submit to the COR in accordance with Section 01
PRODUCT DATA, AND SAMPLES.
B. The Government's approval shall be obtained for

33 23, SHOP DRAWINGS,

all materials and

equipment before delivery to the job site. Deliver y, storage or

installation of materials and equipment which has n ot had prior
approval will not be permitted.

C. All submittals shall include six copies of adequ ate descriptive

literature, catalog cuts, shop drawings, test repor ts, certifications,

samples, and other data necessary for the Governmen
the proposed materials and equipment comply with dr
specification requirements. Catalog cuts submitted

be legible and clearly identify specific materials

submitted.

D. Submittals for individual systems and equipment

consist of more than one item or component shall be
or assembly as a whole. Partial submittals will no

approval.

1. Mark the submittals, "SUBMITTED UNDER SECTION____

2. Submittals shall be marked to show specification
the section and paragraph numbers.

3. Submit each section separately.

E. The submittals shall include the following:

1. Information that confirms compliance with contra
Include the manufacturer's name, model or catalog n
information, technical data sheets, shop drawings,
pictures, nameplate data, and test reports as requi

2. Elementary and interconnection wiring diagrams f
signal systems, control systems, and equipment asse
terminal points and wiring shall be identified on w

t to ascertain that
awing and
for approval shall

and equipment being

assemblies which
made for the system

t be considered for

reference including

ct requirements.
umbers, catalog
manuals,
red.

or communication and
mblies. All

iring diagrams.
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3. Parts list which shall include information for r eplacement parts and
ordering instructions, as recommended by the equipm ent manufacturer.

F. Maintenance and Operation Manuals:

1. Submit as required for systems and equipment spe cified in the
technical sections. Furnish in hardcover binders or an approved
equivalent.

2. Inscribe the following identification on the cov er: the words
"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of the
system, material, equipment, building, name of Cont ractor, and
contract name and number. Include in the manual the names,
addresses, and telephone numbers of each subcontrac tor installing
the system or equipment and the local representativ es for the

material or equipment.

3. Provide a table of contents and assemble the man ual to conform to
the table of contents, with tab sheets placed befor e instructions
covering the subject. The instructions shall be leg ible and easily

read, with large sheets of drawings folded in.

4. The manuals shall include:

a. Internal and interconnecting wiring and control diagrams with
data to explain detailed operation and control of t he equipment.

b. A control sequence describing start-up, operatio n, and shutdown.

c. Description of the function of each principal it em of equipment.

d. Installation instructions.

e. Safety precautions for operation and maintenance

f. Diagrams and illustrations.

g. Periodic maintenance and testing procedures and frequencies,
including replacement parts numbers.

h. Performance data.

i. Pictorial "exploded" parts list with part number s. Emphasis shall
be placed on the use of special tools and instrumen ts. The list
shall indicate sources of supply, recommended spare and
replacement parts, and name of servicing organizati on.

j. List of factory approved or qualified permanent servicing
organizations for equipment repair and periodic tes ting and
maintenance, including addresses and factory certif ication

qualifications.

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS
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G. Approvals will be based on complete submission o
manuals, test reports, certifications, and samples
H. After approval and prior to installation, furnis

sample of each of the following:

1. A minimum 300 mm (12 inches) length of each type
and cable along with the tag from the coils or reel
sample was taken. The length of the sample shall be
show all markings provided by the manufacturer.

2. Each type of conduit coupling, bushing, and term

3. Conduit hangers, clamps, and supports.

4. Duct sealing compound.

5. Each type of receptacle, toggle switch, lighting
outlet box, manual motor starter, device wall plate
nameplate, wire and cable splicing and terminating

branch circuit single pole molded case circuit brea

1. 13 SI NGULAR NUMBER
A. Where any device or part of equipment is referre
specifications in the singular number (e.g., "the s
reference shall be deemed to apply to as many such
required to complete the installation as shown on t

1. 14 ACCEPTANCE CHECKS AND TESTS

A. The Contractor shall furnish the instruments, ma
tests.

B. Where systems are comprised of components specif
section of Division 26, the Contractor shall coordi
installation, testing, and adjustment of all compon
manufacturer’s representatives and technicians so t
functional, and operational system is delivered to

C. When test results indicate any defects, the Cont
replace the defective materials or equipment, and r
Repair, replacement, and retesting shall be accompl

additional cost to the Government.
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1. 15 WARRANTY

A. All work performed and all equipment and materia | furnished under this
Division shall be free from defects and shall remai n so for a period of
one year from the date of acceptance of the entire installation by the

Contracting Officer for the Government.

1.16 | NSTRUCTI ON
A. Instruction to designated Government personnel s hall be provided for
the particular equipment or system as required in e ach associated

technical specification section.

B. Furnish the services of competent instructors to give full instruction
in the adjustment, operation, and maintenance of th e specified
equipment and system, including pertinent safety re quirements.
Instructors shall be thoroughly familiar with all a spects of the
installation, and shall be trained in operating the ory as well as

practical operation and maintenance procedures.
C. A training schedule shall be developed and submi tted by the Contractor
and approved by the COR at least 30 days prior to t he planned training.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON (NOT USED)
—-END---

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS
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SECTION 26 05 13
MEDI UM VOLTACGE CABLES

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installat ion, and connection of
medium-voltage cables, indicated as cable or cables in this section,

and medium-voltage cable splices and terminations.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS:
Requirements that apply to all sections of Division 26.

B. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path

for possible ground fault currents.

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits
for medium-voltage cables.

D. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRU  CTION: Manholes and

ducts for medium-voltage cables.

1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES) in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

1.4 FACTORY TESTS
A. Medium-voltage cables shall be thoroughly tested at the factory per
NEMA WC 74 to ensure that there are no electrical d efects. Factory

tests shall be certified.

1.5 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate com pliance with
drawings and specifications.
b. Submit the following data for approval:
1) Complete electrical ratings.

2) Installation instructions.

MEDIUM-VOLTAGE CABLES
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2. Samples:

a. After approval and prior to installation, furnis
sample of each type and size of cable per the requi
Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA

3. Certifications:
a. Factory Test Reports: Submit certified factory p
reports for approval.
b. Field Test Reports: Submit field test reports fo
c. Compatibility: Submit a certificate from the cab
that the splices and terminations are approved for
cable.
d. Two weeks prior to final inspection, submit the
1) Certification by the manufacturer that the cable
and terminations conform to the requirements of the
and specifications.

2) Certification by the Contractor that the cables,
terminations have been properly installed and teste

3) Certification by the Contractor that each splice
termination were completely installed in a single ¢
work period by a single qualified worker without an
interruption.

4. Qualified Worker Approval:

a. Qualified workers who install and test cables, s
terminations shall have not fewer than five years o
splicing and terminating cables equivalent to those
and terminated, including experience with the mater
approved splices and terminations.

b. Furnish satisfactory proof of such experience fo
worker who splices or terminates the cables.

1.6 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including amendments,
supplements, and errata) form a part of this specif
extent referenced. Publications are referenced in t
designation only.
B. American Society for Testing and Materials (ASTM ):

MEDIUM-VOLTAGE CABLES
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B3-01 (2007)............ Standard Specification for Soft or Annealed
Copper Wire
C. Institute of Electrical and Electronics Engineer s, Inc. (IEEE):
48-09......c0vvvveeee Test Procedures and Require ments for

Alternating-Current Cable Terminations Used on
Shielded Cables Having Laminated Insulation
Rated 2.5 kV through 765 kV or Extruded
Insulation Rated 2.5 kV through 500 kV

386-95................. Separable Insulated Connect or Systems for Power
Distribution Systems above 600 V

400-01....coevveeeennnn. Guide for Field Testing and Evaluation of the
Insulation of Shielded Power Cable Systems

400.2-04................ Guide for Field Testing of Shielded Power Cable
Systems Using Very Low Frequency (VLF)

400.3-06................ Guide for Partial Discharge Testing of Shielded
Power Cable Systems in a Field Environment

404-00......cceeveeeenn. Extruded and Laminated Diel ectric Shielded
Cable Joints Rated 2500 V to 500,000 V

D. National Electrical Manufacturers Association (N EMA):
WC 71-99......ccueeeeee. Non-Shielded Cables Rated 2 001-5000 Volts for

Use in the Distribution of Electric Energy
WC 74-06................ 5-46 KV Shielded Power Cabl e for Use in the
Transmission and Distribution of Electric
Energy
E. National Fire Protection Association (NFPA):
70-11..ccciiiiii. National Electrical Code (N EC)
F. Underwriters Laboratories (UL):

1072-06 ......cccueee Medium-Voltage Power Cables

1.7 SH PMENT AND STORAGE

A. Cable shall be shipped on reels such that it is protected from
mechanical injury. Each end of each length of cable shall be
hermetically sealed with manufacturer’'s end caps an d securely attached
to the reel.

B. Cable stored and/or cut on site shall have the e nds turned down, and
sealed with cable manufacturer’s standard cable end seals, or field-

installed heat-shrink cable end seals.

MEDIUM-VOLTAGE CABLES
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PART 2 - PRODUCTS
2.1 CABLE
A. Cable shall be in accordance with the NEC and NE
1072.
B. Single conductor stranded copper conforming to A
C. Voltage Rating:
1. 15,000 V cable shall be used on all distribution
voltages ranging from 5,000 V to 15,000.
D. Insulation:
1. Insulation level shall be 133%.
2. Types of insulation:
a. Cable type abbreviation, EPR: Ethylene propylene
insulation shall be thermosetting, light and heat s
b. Cable type abbreviation, XLP or XLPE: cross-link
insulation shall be thermosetting, light and heat s

chemically cross-linked.

E. Insulation shield shall be semi-conducting. Con
semi-conducting.

F. Insulation shall be wrapped with copper shieldin
applied over semi-conducting insulation shield.

G. Heavy duty, overall protective polyvinyl chlorid
every cable. The manufacturer's name, cable type an
pertinent information shall be marked or molded cle
protective jacket.

H. Cable temperature ratings for continuous operati
operation, and short circuit operation shall be not
NEMA WC 71, or NEMA WC 74 standard for the respecti

2.2 SPLI CES AND TERM NATI ONS
A. Materials shall be compatible with the cables be
terminated, and shall be suitable for the prevailin
conditions.
B. In locations where moisture might be present, th
watertight. In manholes and pullboxes, the splices
submersible.

C. Splices:

MEDIUM-VOLTAGE CABLES
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1. Shall comply with IEEE 404. Include all componen

complete splice, with detailed instructions.
D. Terminations:

1. Shall comply with IEEE 48. Include shield ground
cable terminations.

2. Class 3 terminations for outdoor use: Kit with
compression-type connector.

3. Load-break terminations for indoor and outdoor u
premolded rubber elbow connectors with bushing inse
submersible applications. Separable connectors shal
requirements of IEEE 386, and shall be interchangea
suppliers. Allow sufficient slack in medium-voltage
and drain wires to permit elbow connectors to be mo
respective parking stands.

4. Dead-break terminations for indoor and outdoor u
premolded rubber elbow connectors with bushing inse
submersible applications. Separable connectors shal
requirements of IEEE 386, and shall be interchangea
suppliers. Allow sufficient slack in medium-voltage
and drain wires to permit elbow connectors to be mo
respective parking stands.

5. Ground metallic cable shields with a device desi
purpose, consisting of a solderless connector enclo
rubber housing covering the entire assembly.

6. Provide insulated cable supports to relieve any
cable weight or movement. Ground cable supports to

system.

2.3 FlI REPROOFI NG TAPE
A. Fireproofing tape shall be flexible, non-corrosi
arcproof, and fireproof intumescent elastomer. Secu
glass cloth electrical tape not less than 0.18 mm (
19 mm (0.75 inch) wide.

PART 3 - EXECUTI ON
3.1 GENERAL
A. Installation shall be in accordance with the NEC

drawings, and per manufacturer’s instructions.

MEDIUM-VOLTAGE CABLES
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B. Cable shall be installed in conduit above grade
grade.

C. All cables of a feeder shall be pulled simultane

D. Conductors of different systems (e.g., 5kV and 1
installed in the same raceway.

E. Splice the cables only in manholes and pullboxes

F. Ground shields in accordance with Section 26 05
BONDING FOR ELECTRICAL SYSTEMS.

G. Cable maximum pull length, maximum pulling tensi
radius shall conform with the recommendations of th

H. Use suitable lubricating compounds on the cables
damage. Provide compounds that are not injurious to
and do not harden or become adhesive.

I. Seal the cable ends prior to pulling, to prevent

or lubricant.

3.2 PROTECTI ON DURI NG SPLI CI NG OPERATI ONS

A. Blowers shall be provided to force fresh air int
movement or circulation of air is obstructed. Water
coverings shall be available on the work site to pr
against moisture while a splice is being made. Pump
keep manholes dry during splicing operations. Under
a splice or termination be made that exposes the in
moisture. A manhole ring at least 150 mm (6 inches)
be used around the manhole entrance to keep surface
the manhole. Unused ducts shall be plugged and wate

ducts in use shall be stopped before splicing.

3.3 PULLI NG CABLES | N DUCTS AND MANHOLES

A. Cables shall be pulled into ducts with equipment
purpose, including power-driven winches, cable-feed
guides, cable grips, pulling eyes, and lubricants.
of qualified workers and equipment shall be employe
careful and proper installation of the cable.

B. Cable reels shall be set up at the side of the m
above the duct or hatch level, allowing cables to e

opening without reverse bending. Flexible tube guid

MEDIUM-VOLTAGE CABLES
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installed through the opening in a manner that will
rubbing on the edges of any structural member.

C. Cable shall be unreeled from the top of the reel
carefully controlled. Cables to be pulled shall be
swivel to the main pulling wire by means of a suita
pulling eye.

D. Woven-wire cable grips shall be used to grip the
small cables and short straight lengths of heavier

E. Pulling eyes shall be attached to the cable cond
damage to the cable structure.

F. Cables shall be liberally coated with a suitable
enter the tube guide or duct. Rollers, sheaves, or
which the cable is pulled shall conform to the mini
of the cable.

G. Cables shall be pulled into ducts at a reasonabl
using a vehicle shall not be permitted. Pulling ope
stopped immediately at any indication of binding or
shall not be resumed until the potential for damage
corrected. Sufficient slack shall be provided for f
cable due to expansion or contraction.

H. Splices in manholes shall be firmly supported on
ends shall overlap at the ends of a section to prov
undamaged cable for splicing.

I. Cables cut in the field shall have the cut ends

prevent entrance of moisture.

3.4 SPLI CES AND TERM NATI ONS

A. Install the materials as recommended by the manu
precautions pertaining to air temperature and humid
installation.

B. Installation shall be accomplished by qualified

perform medium-voltage equipment installations. Use

recommended or provided by the manufacturer. All m

instructions shall be followed.

C. Splices in manholes shall be located midway betw

walls of manholes, and supported with cable arms at

same elevation as the enclosing duct.

MEDIUM-VOLTAGE CABLES
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D. Where the Government determines that unsatisfact ory splices and
terminations have been installed, the Contractor sh all replace the
unsatisfactory splices and terminations with approv ed material at no

additional cost to the Government.

3.5 FI REPROOFI NG

A. Cover all cable segments exposed in manholes and pullboxes with
fireproofing tape.

B. Apply the tape in a single layer, wrapped in a h alf-lap manner, or as
recommended by the manufacturer. Extend the tape no t less than 25 mm (1
inch) into each duct.

C. At each end of a taped cable section, secure the fireproof tape in

place with glass cloth tape.

3.6 CIRCU T | DENTI FI CATI ON OF FEEDERS

A. In each manhole and pullbox, install permanent i dentification tags on
each circuit's cables to clearly designate the circ uit identification
and voltage. The tags shall be the embossed brass t ype, 40 mm (1.5
inches) in diameter and 40 mils thick. Attach tags with plastic ties.
Position the tags so they will be easy to read afte r the fireproofing

tape is installed.

3. 7 ACCEPTANCE CHECKS AND TESTS

A. Perform tests in accordance with the manufacture I's recommendations.
Include the following visual and electrical inspect ions.

B. Test equipment, labor, and technical personnel s hall be provided as
necessary to perform the acceptance tests. Arrangem ents shall be made

to have tests witnessed by the COR
C. Visual Inspection:

1. Inspect exposed sections of cables for physical damage.
2. Inspect shield grounding, cable supports, splice s, and terminations.
3. Verify that visible cable bends meet manufacture r's minimum bending

radius requirement.
4. Verify installation of fireproofing tape and ide ntification tags.
D. Electrical Tests:
1. Acceptance tests shall be performed on new and s ervice-aged cables

as specified herein.

MEDIUM-VOLTAGE CABLES
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2. Test new cable after installation, splices, and terminations have

been made, but before connection to equipment and e xisting cable.
E. Service-Aged Cable Tests:

1. Maintenance tests shall be performed on service- aged cable
interconnected to new cable.

2. After new cable test and connection to an existi ng cable, test the
interconnected cable. Disconnect cable from all equ ipment that could
be damaged by the test.

F. Insulation-Resistance Test: Test all new and ser vice-aged cables with

respect to ground and adjacent conductors.

1. Test data shall include megohm readings and leak age current
readings. Cables shall not be energized until insul ation-resistance
test results have been approved by the COR Test vol tages and minimum

acceptable resistance values shall be:

Voltage Class Test Voltage Min. Insulation Resistan ce
5kvV 2,500 vDC 1,000 megohms

15kv 2,500 VDC 5,000 megohms

25kV 5,000 VDC 20,000 megohms

35kV 15,000 VvDC 100,000 megohms

2. Submit a field test report to the COR that descr ibes the
identification and location of cables tested, the t est equipment
used, and the date tests were performed; identifies the persons who
performed the tests; and identifies the insulation resistance and
leakage current results for each cable section test ed. The report
shall provide conclusions and recommendations for ¢ orrective action.

G. Online Partial Discharge Test: Comply with IEEE 400 and 400.3. Test all
new and service-aged cables. Perform tests after ca bles have passed the
insulation-resistance test, and after successful en ergization.

1. Testing shall use a time or frequency domain det ection process,
incorporating radio frequency current transformer s ensors with a
partial discharge detection range of 10 kHz to 300 MHz.

2. Submit a field test report to the COR that descr ibes the
identification and location of cables tested, the t est equipment
used, and the date tests were performed; identifies the persons who
performed the tests; and numerically and graphicall y identifies the
magnitude of partial discharge detected for each ca ble section

MEDIUM-VOLTAGE CABLES
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tested. The report shall provide conclusions and re commendations for

corrective action.

H. Final Acceptance: Final acceptance shall depend upon the satisfactory
performance of the cables under test. No cable shal | be put into
service until all tests are successfully passed, an d field test reports

have been approved by the COR.
---END---

MEDIUM-VOLTAGE CABLES
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SECTION 26 05 19
LOWM VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installat ion, connection, and
testing of the electrical conductors and cables for use in electrical
systems rated 600 V and below, indicated as cable(s ), conductor(s),

wire, or wiring in this section.

1.2 RELATED WORK

A. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain
the integrity of fire-resistant rated construction.

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS:
Requirements that apply to all sections of Division 26.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path

for possible ground fault currents.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits
for conductors and cables.

E. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRU  CTION: Installation of

conductors and cables in manholes and ducts.

1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

1.4 FACTORY TESTS
A. Conductors and cables shall be thoroughly tested at the factory per
NEMA to ensure that there are no electrical defects . Factory tests

shall be certified.

1.5 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate com pliance with

drawings and specifications.

LOWM VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES
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b. Submit the following data for approval:
1) Electrical ratings and insulation type for each conductor and
cable.

2) Splicing materials and pulling lubricant.

2. Certifications: Two weeks prior to final inspect ion, submit the
following.
a. Certification by the manufacturer that the condu ctors and cables
conform to the requirements of the drawings and spe cifications.
b. Certification by the Contractor that the conduct ors and cables

have been properly installed, adjusted, and tested.

1.6 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specifi cation to the extent
referenced. Publications are reference in the text by designation only.

B. American Society of Testing Material (ASTM):

D2301-10.....ccceeeeen.. Standard Specification for Vinyl Chloride

Plastic Pressure-Sensitive Electrical

Insulating Tape

D2304-10................ Test Method for Thermal End urance of Rigid
Electrical Insulating Materials
D3005-10.......ccc..... Low-Temperature Resistant V inyl Chloride

Plastic Pressure-Sensitive Electrical
Insulating Tape
C. National Electrical Manufacturers Association (N EMA):
WC 70-09................ Power Cables Rated 2000 Vol ts or Less for the
Distribution of Electrical Energy
D. National Fire Protection Association (NFPA):
70-11..cciiiiiii. National Electrical Code (N EC)
E. Underwriters Laboratories, Inc. (UL):

44-10.....cceveeennne Thermoset-Insulated Wires a nd Cables
83-08....cccvvvveeennn. Thermoplastic-Insulated Wir es and Cables
467-07..oeeeeeeeeeenn. Grounding and Bonding Equip ment
486A-486B-03............ Wire Connectors

486C-04................. Splicing Wire Connectors

486D-05................. Sealed Wire Connector Syste ms

LOWM VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES
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for Use with

erground Feeder and

Fittings

486E-09........cccc.... Equipment Wiring Terminals
Aluminum and/or Copper Conductors
493-07..ccvvvvveeeennn. Thermoplastic-Insulated Und
Branch Circuit Cables
514B-04................. Conduit, Tubing, and Cable
PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES
A. Conductors and cables shall be in accordance wit
specified herein, and as shown on the drawings.
B. All conductors shall be copper.
C. Single Conductor and Cable:
1. No. 12 AWG: Minimum size, except where smaller s
herein or shown on the drawings.
2. No. 8 AWG and larger: Stranded.
3. No. 10 AWG and smaller: Solid; except shall be s
connection to motors, transformers, and vibrating e
4. Insulation: THHN-THWN and XHHW-2. XHHW-2 shall

power systems.

D. Color Code:

1. No. 10 AWG and smaller: Solid color insulation o
coating.

2. No. 8 AWG and larger: Color-coded using one of t
methods:
a. Solid color insulation or solid color coating.
b. Stripes, bands, or hash marks of color specified
c. Color using 19 mm (0.75 inches) wide tape.

4. For modifications and additions to existing wiri
coding shall conform to the existing wiring system.

5. Conductors shall be color-coded as follows:

h NEMA, UL, as

izes are specified

tranded for final
guipment.

be used for isolated

r solid color

he following

ng systems, color

208/120 V Phase 480/277 V
Black A Brown
Red B Orange
Blue C Yellow
White Neutral Gray *
* or white with colored (other than green) tracer.
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6. Lighting circuit “switch legs”, and 3-way and 4-
“traveling wires,” shall have color coding that is
distinct (e.g., pink and purple) from the color cod
above. The unique color codes shall be solid and in
the NEC. Coordinate color coding in the field with

7. Color code for isolated power system wiring shal
with the NEC.

2.2 SPLICES
A. Splices shall be in accordance with NEC and UL.
B. Above Ground Splices for No. 10 AWG and Smaller:

1. Solderless, screw-on, reusable pressure cable ty
insulation, approved for copper and aluminum conduc

2. The integral insulator shall have a skirt to com
stripped conductors.

3. The number, size, and combination of conductors
connector, as listed on the manufacturer's packagin
strictly followed.

C. Above Ground Splices for No. 8 AWG to No. 4/0 AW

1. Compression, hex screw, or bolt clamp-type of hi
corrosion-resistant material, listed for use with ¢
aluminum conductors.

2. Insulate with materials approved for the particu
voltage, and temperature. Insulation level shall be
the insulation level of the conductors being joined

3. Splice and insulation shall be product of the sa

4. All bolts, nuts, and washers used with splices s
steel.

D. Above Ground Splices for 250 kcmil and Larger:

1. Long barrel “butt-splice” or “sleeve” type compr
with minimum of two compression indents per wire, |
with copper and aluminum conductors.

2. Insulate with materials approved for the particu
voltage, and temperature. Insulation level shall be
the insulation level of the conductors being joined

3. Splice and insulation shall be product of the sa
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2.3 CONNECTORS AND TERM NATI ONS

A. Mechanical type of high conductivity and corrosi
listed for use with copper and aluminum conductors.

B. Long barrel compression type of high conductivit
corrosion-resistant material, with minimum of two ¢
per wire, listed for use with copper and aluminum ¢

C. All bolts, nuts, and washers used to connect con
terminations to bus bars or other termination point

plated steel.

2.4 CONTROL W RI NG
A. Unless otherwise specified elsewhere in these sp
wiring shall be as specified herein, except that th
be not less than No. 14 AWG.
B. Control wiring shall be sized such that the volt

conditions does not adversely affect operation of t

2.5 WRE LUBRI CATI NG COVPOUND
A. Lubricating compound shall be suitable for the w
conduit, and shall not harden or become adhesive.

B. Shall not be used on conductors for isolated pow

PART 3 - EXECUTI ON
3.1 GENERAL
A. Install conductors in accordance with the NEC, a
shown on the drawings.

[os)

. Install all conductors in raceway systems.

C. Splice conductors only in outlet boxes, junction
manholes, or handholes.

D. Conductors of different systems (e.g., 120 V and

installed in the same raceway.

m

. Install cable supports for all vertical feeders
NEC. Provide split wedge type which firmly clamps e

and tightens due to cable weight.

T

. In panelboards, cabinets, wireways, switches, en
assemblies, neatly form, train, and tie the conduct

metallic ties.

Correct Electrical D

Philadelphia VAMC

eficiencies

Bid Documents

on-resistant material,

y and
ompression indents
onductors.

nections and

s shall be zinc-

ecifications, control

e minimum size shall

age drop under in-rush

he controls.

ire insulation and

er systems.

s specified, and as

boxes, pullboxes,

277 V) shall not be

in accordance with the

ach individual cable

closures, and equipment
ors with non-
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G. For connections to motors, transformers, and vib
stranded conductors shall be used only from the las
connection to the motors, transformers, or vibratin

H. Use expanding foam or non-hardening duct-seal to
a building, after installation of conductors.

I. Conductor and Cable Pulling:

1. Provide installation equipment that will prevent
abrasion of insulation during pulling. Use lubrican
the cable.

2. Use nonmetallic pull ropes.

3. Attach pull ropes by means of either woven baske
eyes attached directly to the conductors.

4. All conductors in a single conduit shall be pull

5. Do not exceed manufacturer’'s recommended maximum
and sidewall pressure values.

J. No more than three branch circuits shall be inst
conduit.

K. When stripping stranded conductors, use a tool t
conductor or remove conductor strands.

3.2 | NSTALLATI ON I N MANHOLES
A. Train the cables around the manhole walls, but d

less than six times the overall cable diameter.

B. Fireproofing:

1. Install fireproofing on low-voltage conductors w
conductors are installed in the same manholes with
conductors.

2. Use fireproofing tape as specified in Section 26
VOLTAGE CABLES, and apply the tape in a single laye
or as recommended by the manufacturer. Install the
coated side towards the cable and extend it not les
inch) into each duct.

3. Secure the fireproofing tape in place by a rando
cloth tape
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3.3 SPLI CE AND TERM NATI ON | NSTALLATI ON
A. Splices and terminations shall be mechanically a
and tightened to manufacturer’s published torque va
screwdriver or wrench.
B. Where the Government determines that unsatisfact
terminations have been installed, replace the splic

at no additional cost to the Government.

3.4 CONDUCTOR | DENTI FI CATI ON
A. When using colored tape to identify phase, neutr
conductors larger than No. 8 AWG, apply tape in hal
for a minimum of 75 mm (3 inches) from terminal poi
boxes, pullboxes, and manholes. Apply the last two
tension to prevent possible unwinding. Where cable

by tape, apply tags to cable, stating size and insu

3.5 FEEDER CONDUCTOR | DENTI FI CATI ON
A. In each interior pullbox and each underground ma
install brass tags on all feeder conductors to clea
circuit identification and voltage. The tags shall
type, 40 mm (1-1/2 inches) in diameter and 40 mils
with plastic ties.

3.6 EXI STI NG CONDUCTORS
A. Unless specifically indicated on the plans, exis

not be reused.

3.7 CONTROL W RI NG | NSTALLATI ON
A. Unless otherwise specified in other sections, in
and connect to equipment to perform the required fu
or as shown on the drawings.
B. Install a separate power supply circuit for each

otherwise shown on the drawings.

3.8 CONTROL W RI NG | DENTI FI CATI ON

A. Install a permanent wire marker on each wire at
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B. Identifying numbers and letters on the wire mark ers shall correspond to
those on the wiring diagrams used for installing th e systems.
C. Wire markers shall retain their markings after c leaning.
D. In each manhole and handhole, install embossed b rass tags to identify
the system served and function.
3.9 ACCEPTANCE CHECKS AND TESTS
A. Perform in accordance with the manufacturer's re commendations. In
addition, include the following:
1. Visual Inspection and Tests: Inspect physical co ndition.
2. Electrical tests:

a. After installation but before connection to util ization devices,
such as fixtures, motors, or appliances, test condu ctors phase-
to-phase and phase-to-ground resistance with an ins ulation
resistance tester. Existing conductors to be reuse d shall also
be tested.

b. Applied voltage shall be 500 V DC for 300 V rate d cable, and 1000
V DC for 600 V rated cable. Apply test for one minu te or until
reading is constant for 15 seconds, whichever is lo nger. Minimum
insulation resistance values shall not be less than 25 megohms
for 300 V rated cable and 100 megohms for 600 V rat ed cable.

c. Perform phase rotation test on all three-phase ¢ ircuits.

—-END---
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SECTION 26 05 26
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GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installat
testing of grounding and bonding equipment, indicat
equipment in this section.

B. “Grounding electrode system” refers to grounding
and all electrodes required or allowed by NEC, as w
supplementary, and lightning protection system grou

C. The terms “connect” and “bond” are used intercha

and have the same meaning.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN
Requirements that apply to all sections of Division

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C
Low-voltage conductors.

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC
boxes.

D. Section 26 13 16, MEDIUM-VOLTAGE FUSIBLE INTERRU
voltage fusible interrupter switches.

E. Section 26 22 00, LOW-VOLTAGE TRANSFORMERS: Low-

F. Section 26 23 00, LOW-VOLTAGE SWITCHGEAR: Low-vo

G. Section 26 24 13, DISTRIBUTION SWITCHBOARDS: Low
switchboards.

H. Section 26 24 16, PANELBOARDS: Low-voltage panel

I. Section 26 36 23, AUTOMATIC TRANSFER SWITCHES: A
switches.

O. Section 26 41 00, FACILITY LIGHTNING PROTECTION:

1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND

ion, connection, and

ed as grounding
electrode conductors
ell as made,

nding electrodes.

ngeably in this section

STALLATIONS:

26.
ONDUCTORS AND CABLES:
AL SYSTEMS: Conduit and
PTER SWITCHES: Medium-
voltage transformers.
Itage switchgear.

-voltage distribution

boards.

utomatic transfer

Lightning protection.

SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS
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1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:

a. Submit sufficient information to demonstrate com pliance with
drawings and specifications.

b. Submit plans showing the location of system grou nding electrodes
and connections, and the routing of aboveground and underground
grounding electrode conductors.

2. Test Reports:

a. Two weeks prior to the final inspection, submit ground resistance

field test reports to the COR
3. Certifications:
a. Certification by the Contractor that the groundi ng equipment has

been properly installed and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specif ication to the
extent referenced. Publications are referenced in t he text by

designation only.

B. American Society for Testing and Materials (ASTM ):
B1-07...cccccceeeenn. Standard Specification for Hard-Drawn Copper
Wire
B3-07...ccccceeeeeenn. Standard Specification for Soft or Annealed
Copper Wire
B8-11................... Standard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medium-Hard,
or Soft
C. Institute of Electrical and Electronics Engineer s, Inc. (IEEE):
81-83....cciiiiii. IEEE Guide for Measuring Ea rth Resistivity,

Ground Impedance, and Earth Surface Potentials
of a Ground System Part 1: Normal Measurements
D. National Fire Protection Association (NFPA):

70-11..ccciiiiii. National Electrical Code (N EC)
T0E-12.....cccoveeenn. National Electrical Safety Code
99-12...ciiiiiin Health Care Facilities

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
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E. Underwriters Laboratories, Inc. (UL):

44-10 ..., Thermoset-Insulated Wires a
83-08 ....cceeveenn. Thermoplastic-Insulated Wir
467-07 ..oovveveeeenn. Grounding and Bonding Equip

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTORS
A. Equipment grounding conductors shall be insulate
except that sizes No. 10 AWG and smaller shall be s
Insulation color shall be continuous green for all
conductors, except that wire sizes No. 4 AWG and la
identified per NEC.
B. Bonding conductors shall be bare stranded copper
10 AWG and smaller shall be bare solid copper. Bon
shall be stranded for final connection to motors, t
vibrating equipment.
C. Conductor sizes shall not be less than shown on
less than required by the NEC, whichever is greater
D. Insulation: THHN-THWN and XHHW-2. XHHW-2 shall
power systems.

2.2 GROUND RODS
A. Steel or copper clad steel19 mm (0.75 inch) diam
long.
B. Quantity of rods shall be as shown on the drawin

obtain the specified ground resistance.

2.3 CONCRETE ENCASED ELECTRODE
A. Concrete encased electrode shall be No. 4 AWG ba
installed per NEC.

2.4 GROUND CONNECTI ONS
A. Below Grade and Inaccessible Locations: Exotherm
connectors.
B. Above Grade:

1. Bonding Jumpers: Listed for use with aluminum an
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eficiencies

For wire sizes No. 8 AWG and larger, use compressio n-type
connectors. For wire sizes smaller than No. 8 AWG, use mechanical

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
260526-3



VA Project No. 642-11-103
AE Works Project No. 12022

type lugs. Connectors or lugs shall use zinc-plate
nuts, and washers. Bolts shall be torqued to the v
by the manufacturer.

2. Connection to Building Steel: Exothermic-welded

3. Connection to Grounding Bus Bars: Listed for use
copper conductors. Use mechanical type lugs, with
bolts, nuts, and washers. Bolts shall be torqued to
recommended by the manufacturer.

4. Connection to Equipment Rack and Cabinet Ground
with aluminum and copper conductors. Use mechanica
zinc-plated steel bolts, nuts, and washers. Bolts s

to the values recommended by the manufacturer.

2.5 EQUI PMENT RACK AND CABI NET GROUND BARS
A. Provide solid copper ground bars designed for mo
of open or cabinet-enclosed equipment racks. Groun
minimum dimensions of 6.3 mm (0.25 inch) thick x 19
wide, with length as required or as shown on the dr

insulators and mounting brackets.

2.6 GROUND TERM NAL BLOCKS
A. At any equipment mounting location (e.g., backbo
enclosures) where rack-type ground bars cannot be m
mechanical type lugs, with zinc-plated steel bolts,

Bolts shall be torqued to the values recommended by

2.7 GROUNDI NG BUS BAR
A. Pre-drilled rectangular copper bar with stand-of
6.3 mm (0.25 inch) thick x 100 mm (4 inches) high i
length as shown on the drawings, with hole size, qu
per detail shown on the drawings. Provide insulato
brackets.

PART 3 - EXECUTI ON
3.1 GENERAL
A. Install grounding equipment in accordance with t
drawings, and as specified herein.
B. System Grounding:
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1. Secondary service neutrals: Ground at the supply side of the
secondary disconnecting means and at the related tr ansformer.
2. Separately derived systems (transformers downstr eam from the service

entrance): Ground the secondary neutral.

3. Isolation transformers and isolated power system s shall not be

system grounded.

C. Equipment Grounding: Metallic piping, building s tructural steel,
electrical enclosures, raceways, junction boxes, ou tlet boxes,
cabinets, machine frames, and other conductive item s in close proximity
with electrical circuits, shall be bonded and groun ded.

D. For patient care area electrical power system gr ounding, conform to

NFPA 99 and NEC.

3.2 | NACCESSI BLE GROUNDI NG CONNECTI ONS
A. Make grounding connections, which are normally b uried or otherwise

inaccessible, by exothermic weld.

3.3 MEDI UM VOLTAGE EQUI PMENT AND Cl RCUI TS

A. Switchgear: Provide a bare grounding electrode c onductor from the
switchgear ground bus to the grounding electrode sy stem.

B. Duct Banks and Manholes: Provide an insulated eq uipment grounding
conductor in each duct containing medium-voltage co nductors, sized per
NEC except that minimum size shall be No. 2 AWG. Bo nd the equipment
grounding conductors to the switchgear ground bus, to all manhole
grounding provisions and hardware, to the cable shi eld grounding
provisions of medium-voltage cable splices and term inations, and to

equipment enclosures.
C. Pad-Mounted Transformers:
1. Provide a driven ground rod and bond with a grou nding electrode
conductor to the transformer grounding pad.
2. Ground the secondary neutral.
D. Lightning Arresters: Connect lightning arresters to the equipment

ground bus or ground rods as applicable.

3.4 SECONDARY VOLTAGE EQUI PMENT AND CI RCU TS
A. Main Bonding Jumper: Bond the secondary service neutral to the ground

bus in the service equipment.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
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B. Metallic Piping, Building Structural Steel, and
Electrode(s):

1. Provide a grounding electrode conductor sized pe
service equipment ground bus and all metallic water
building structural steel, and supplemental or made
Provide jumpers across insulating joints in the met

2. Provide a supplemental ground electrode as shown
bond to the grounding electrode system.

C. Switchgear, Switchboards, Unit Substations, Pane
Centers, Engine-Generators, Automatic Transfer Swit
electrical equipment:

1. Connect the equipment grounding conductors to th

2. Connect metallic conduits by grounding bushings
grounding conductor to the equipment ground bus.

D. Transformers:

1. Exterior: Exterior transformers supplying interi
shall have the neutral grounded at the transformer
Provide a grounding electrode at the transformer.

2. Separately derived systems (transformers downstr
equipment): Ground the secondary neutral at the tra
a grounding electrode conductor from the transforme

bar at the service equipment.

3.5 RACEVWAY
A. Conduit Systems:

1. Ground all metallic conduit systems. All metalli
shall contain an equipment grounding conductor.

2. Non-metallic conduit systems, except non-metalli
that carry a grounded conductor from exterior trans
interior or building-mounted service entrance equip
contain an equipment grounding conductor.

3. Metallic conduit that only contains a grounding
provided for its mechanical protection, shall be bo
conductor at the entrance and exit from the conduit

4. Metallic conduits which terminate without mechan
an electrical equipment housing by means of locknut

adapters, shall be provided with grounding bushings
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bushings with a equipment grounding conductor to th
ground bus.
B. Feeders and Branch Circuits: Install equipment g
with all feeders, and power and lighting branch cir
C. Boxes, Cabinets, Enclosures, and Panelboards:

1. Bond the equipment grounding conductor to each p
box, outlet box, device box, cabinets, and other en
which the conductor passes (except for special grou
intensive care units and other critical units shown

2. Provide lugs in each box and enclosure for equip
conductor termination.

D. Wireway Systems:

1. Bond the metallic structures of wireway to provi
continuity throughout the wireway system, by connec
bonding jumper at all intermediate metallic enclosu
all section junctions.

2. Install insulated No. 6 AWG bonding jumpers betw
system, bonded as required above, and the closest b
each end and approximately every 16 M (50 feet).

3. Use insulated No. 6 AWG bonding jumpers to groun
wireway at each end for all intermediate metallic e
across all section junctions.

4. Use insulated No. 6 AWG bonding jumpers to groun
column-mounted building ground plates (pads) at eac
approximately every 15 M (49 feet).

E. Receptacles shall not be grounded through their
receptacles with a jumper from the receptacle green

the device box ground screw and a jumper to the bra

equipment grounding conductor.

F. Ground lighting fixtures to the equipment ground

wiring system. Fixtures connected with flexible con

green ground wire included with the power wires fro

through the flexible conduit to the first outlet bo

G. Fixed electrical appliances and equipment shall
ground lug for termination of the equipment groundi
H. Raised Floors: Provide bonding for all raised fl

on the drawings.
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I. Panelboard Bonding in Patient Care Areas: The eq uipment grounding
terminal buses of the normal and essential branch ¢ ircuit panel boards
serving the same individual patient vicinity shall be bonded together
with an insulated continuous copper conductor not | ess than No. 10 AWG,

installed in rigid metal conduit.

3.6 OUTDOOR METALLI C FENCES AROUND ELECTRI CAL EQUI PMENT
A. Fences shall be grounded with a ground rod at ea ch fixed gate post and

at each corner post.

B. Drive ground rods until the top is 300 mm (12 in ches) below grade.
Attach a No. 4 AWG copper conductor by exothermic w eld to the ground
rods, and extend underground to the immediate vicin ity of fence post.
Lace the conductor vertically into 300 mm (12 inche s) of fence mesh and
fasten by two approved bronze compression fittings, one to bond the
wire to post and the other to bond the wire to fenc e. Each gate section
shall be bonded to its gatepost by a 3 mm x 25 mm ( 0.375 inch x 1 inch)
flexible, braided copper strap and ground post clam ps. Clamps shall be

of the anti-electrolysis type.

3.7 CORROCSI ON | NHI BI TORS
A. When making grounding and bonding connections, a pply a corrosion
inhibitor to all contact surfaces. Use corrosion i nhibitor appropriate

for protecting a connection between the metals used

3. 8 CONDUCTI VE PI PI NG
A. Bond all conductive piping systems, interior and exterior, to the
grounding electrode system. Bonding connections sha Il be made as close
as practical to the equipment ground bus.
B. In operating rooms and at intensive care and cor onary care type beds,
bond the medical gas piping and medical vacuum pipi ng at the outlets

directly to the patient ground bus.

3.9 LI GHTNI NG PROTECTI ON SYSTEM
A. Bond the lightning protection system to the elec trical grounding

electrode system.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
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3.10 MAIN ELECTRI CAL ROOM GROUNDI NG
A. Provide ground bus bar and mounting hardware at
room where incoming feeders are terminated, as show
Connect to pigtail extensions of the building groun

on the drawings.

3.11 GROUND RESI STANCE

A. The contractor shall provide a ground system tes
under the scope of work. Tests shall be performed
switchboard and/or service entrance to the building
shall provide a report on the ground system resista
starting any work on the grounding system, to compl
requirements below. Tests shall be completed by a
agency using industry accepted practices, equipment

B. Grounding system resistance to ground shall not
modifications or additions to the grounding electro
for compliance without additional cost to the Gover
shall ensure that this requirement is met.

C. Grounding system resistance shall comply with th
company ground resistance requirements.

3.12 GROUND ROD | NSTALLATI ON

A. For outdoor installations, drive each rod vertic
until top of rod is 610 mm (24 inches) below final

B. For indoor installations, leave 100 mm (4 inches

C. Where buried or permanently concealed ground con
make the connections by the exothermic process, to
joints. Make accessible ground connections with mec
type ground connectors.

D. Where rock or impenetrable soil prevents the dri
rods, install angled ground rods or grounding elect
trenches to achieve the specified ground resistance

3. 13 ACCEPTANCE CHECKS AND TESTS
A. Resistance of the grounding electrode system sha
four-terminal fall-of-potential method as defined i
resistance measurements shall be made before the el

distribution system is energized or connected to th
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company ground system, and shall be made in normall y dry conditions not

fewer than 48 hours after the last rainfall.

B. Resistance measurements of separate grounding el ectrode systems shall
be made before the systems are bonded together. Th e combined
resistance of separate systems may be used to meet the required
resistance, but the specified number of electrodes must still be
provided.

C. Below-grade connections shall be visually inspec ted by the COR prior to
backfilling. The Contractor shall notify the COR 2 4 hours before the

connections are ready for inspection.
---END---

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
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RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installat
conduit, fittings, and boxes, to form complete, coo
raceway systems. Raceways are required for all wiri
specified otherwise.
B. Definitions: The term conduit, as used in this s

mean any or all of the raceway types specified.

1.2 RELATED WORK

A. Section 07 84 00, FIRESTOPPING: Sealing around p
the integrity of fire rated construction.

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN
electrical requirements and items that are common t
section of Division 26.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC
Requirements for personnel safety and to provide a
for possible ground fault currents.

D. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRU
conduits.

E. Section 31 20 00, EARTH MOVING: Bedding of condu

1.3 QUALITY ASSURANCE
Refer to Paragraph, QUALIFICATIONS, in Section 26
FOR ELECTRICAL INSTALLATIONS.

1.4 SUBM TTALS

In accordance with Section 26 05 11, REQUIREMENTS
INSTALLATIONS, submit the following:

A. Manufacturer's Literature and Data: Showing each
The specific item proposed and its area of applicat
identified on the catalog cuts.

B. Shop Drawings:
1. Size and location of main feeders.

2. Size and location of panels and pull-boxes.

ion, and connection of
rdinated, grounded

ng unless shown or

pecification, shall

enetrations to maintain

STALLATIONS: General
o more than one

TRICAL SYSTEMS:

low impedance path

CTION: Underground

its.

05 11, REQUIREMENTS

FOR ELECTRICAL

cable type and rating.

ion shall be
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3. Layout of required conduit penetrations through structural elements.
C. Certifications:
1. Two weeks prior to the final inspection, submit four copies of the
following certifications to the COR
a. Certification by the manufacturer that the mater ial conforms to
the requirements of the drawings and specifications
b. Certification by the contractor that the materia | has been

properly installed.

1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specif ication to the
extent referenced. Publications are referenced in t he text by

designation only.
B. American National Standards Institute (ANSI):

C80.1-05............e Electrical Rigid Steel Cond uit

C80.3-05.......c.uueeee Steel Electrical Metal Tubi ng

C80.6-05.......ccc..... Electrical Intermediate Met al Conduit

C. National Fire Protection Association (NFPA):
70-08.....cccceveeennn. National Electrical Code (N EC)
D. Underwriters Laboratories, Inc. (UL):

1-05.iieiiiien. Flexible Metal Conduit

o Surface Metal Raceway and F ittings

6-07. v, Electrical Rigid Metal Cond uit - Steel

50-95....cciiiiienn. Enclosures for Electrical E guipment

360-093................. Liquid-Tight Flexible Steel Conduit

467-07..ccuvvvveeeennn. Grounding and Bonding Equip ment

514A-04................. Metallic Outlet Boxes

514B-04................. Conduit, Tubing, and Cable Fittings

514C-96................. Nonmetallic Outlet Boxes, F lush-Device Boxes
and Covers

651-05........cc...... Schedule 40 and 80 Rigid PV C Conduit and
Fittings

651A-00................. Type EB and A Rigid PVC Con duit and HDPE
Conduit

797-07..cccccceee. Electrical Metallic Tubing

1242-06................. Electrical Intermediate Met al Conduit - Steel

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
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E. National Electrical Manufacturers Association (N EMA):
TC-2-03...ccoevveennn. Electrical Polyvinyl Chlori de (PVC) Tubing and
Conduit
TC-3-04....ccceee. PVC Fittings for Use with R igid PVC Conduit and
Tubing
FB1-07....cccovvvnnnnnn Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cable
PART 2 - PRODUCTS
2.1 MATERI AL
A. Conduit Size: In accordance with the NEC, but no t less than 0.5 in [13
mm] unless otherwise shown. Where permitted by the NEC, 0.5in [13 mm]
flexible conduit may be used for tap connections to recessed lighting
fixtures.
B. Conduit:
1. Rigid steel: Shall conform to UL 6 and ANSI C80. 1.
2. Rigid intermediate steel conduit (IMC): Shall co nform to UL 1242 and
ANSI C80.6.
3. Electrical metallic tubing (EMT): Shall conform to UL 797 and ANSI
C80.3. Maximum size not to exceed 4 in [105 mm] and shall be

permitted only with cable rated 600 V or less.

4. Flexible galvanized steel conduit: Shall conform to UL 1.
5. Liquid-tight flexible metal conduit: Shall confo rm to UL 360.
6. Direct burial plastic conduit: Shall conform to UL 651 and UL 651A,

heavy wall PVC or high density polyethylene (PE).
7. Surface metal raceway: Shall conform to UL 5.
C. Conduit Fittings:
1. Rigid steel and IMC conduit fittings:

a. Fittings shall meet the requirements of UL 514B and NEMA FB1.

b. Standard threaded couplings, locknuts, bushings, conduit bodies,
and elbows: Only steel or malleable iron materials are
acceptable. Integral retractable type IMC couplings are also
acceptable.

c. Locknuts: Bonding type with sharp edges for digg ing into the
metal wall of an enclosure.

d. Bushings: Metallic insulating type, consisting o f an insulating
insert, molded or locked into the metallic body of the fitting.

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
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Bushings made entirely of metal or nonmetallic mate
permitted.

e. Erickson (union-type) and set screw type couplin
use in concrete are permitted for use to complete a
where conduit is installed in concrete. Use set scr
hardened steel with hex head and cup point to firml
conduit wall for positive ground. Tightening of set
pliers is prohibited.

f. Sealing fittings: Threaded cast iron type. Use ¢
type sealing fittings to prevent passage of water v
concealed work, install fittings in flush steel box
cover plates having the same finishes as that of ot
plates in the room.

2. Electrical metallic tubing fittings:

a. Fittings and conduit bodies shall meet the requi
514B, ANSI C80.3, and NEMA FBL1.

b. Only steel or malleable iron materials are accep

c. Compression couplings and connectors: Concrete-t
tight, with connectors having insulated throats.

d. Indent-type connectors or couplings are prohibit

e. Die-cast or pressure-cast zinc-alloy fittings or
"pot metal" are prohibited.

4. Flexible steel conduit fittings:

a. Conform to UL 514B. Only steel or malleable iron
acceptable.

b. Clamp-type, with insulated throat.

5. Liquid-tight flexible metal conduit fittings:

a. Fittings shall meet the requirements of UL 514B

b. Only steel or malleable iron materials are accep

c. Fittings must incorporate a threaded grounding ¢
plastic compression ring, and a gland for tightenin
shall have insulated throats.

6. Direct burial plastic conduit fittings:
Fittings shall meet the requirements of UL 514C an
7. Surface metal raceway fittings: As recommended b

manufacturer. Include couplings, offsets, elbows, e

rial are not

gs: Approved for
conduit run
ews of case-
y seatin

screws with

ontinuous drain-
apor. In
es with blank

her electrical

rements of UL

table.

ight and rain-

ed.

fittings made of

materials are

and NEMA FB1.
table.
one, a steel or

g. Connectors

d NEMA TC3.

y the raceway

Xpansion joints,
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adapters, hold-down straps, end caps, conduit entry

accessories, and other fittings as required for com

8. Expansion and deflection couplings:

a. Conform to UL 467 and UL 514B.

b. Accommodate a 0.75 in [19 mm] deflection, expans
contraction in any direction, and allow 30 degree a
deflections.

c. Include internal flexible metal braid, sized to
ground continuity and a low-impedance path for faul
accordance with UL 467 and the NEC tables for equip
conductors.

d. Jacket: Flexible, corrosion-resistant, watertigh
heat-resistant molded rubber material with stainles
clamps.

D. Conduit Supports:

1. Parts and hardware: Zinc-coat or provide equival
protection.

2. Individual Conduit Hangers: Designed for the pur
pre-assembled closure bolt and nut, and provisions
hanger rod.

3. Multiple conduit (trapeze) hangers: Not less tha
mm x 38 mm], 12-gauge steel, cold-formed, lipped ch
less than 0.375 in [9 mm] diameter steel hanger rod

4. Solid Masonry and Concrete Anchors: Self-drillin
or machine bolt expansion.

E. Outlet, Junction, and Pull Boxes:

1. UL-50 and UL-514A.

2. Cast metal where required by the NEC or shown, a
rustproof boxes.

3. Sheet metal boxes: Galvanized steel, except wher

4. Flush-mounted wall or ceiling boxes shall be ins
covers so that the front face of raised cover is fl
wall. Surface-mounted wall or ceiling boxes shall b
surface-style flat or raised covers.

F. Wireways: Equip with hinged covers, except where re
shown. Include couplings, offsets, elbows, expansio
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hold-down straps, end caps, and other fittings to m

wireways as required for a complete system.

PART 3 - EXECUTI ON
3.1 PENETRATI ONS
A. Cutting or Holes:

1. Cut holes in advance where they should be placed
elements, such as ribs or beams. Obtain the approva
prior to drilling through structural elements.

2. Cut holes through concrete and masonry in new an
structures with a diamond core drill or concrete sa
hammers, impact electric, hand, or manual hammer-ty
allowed, except where permitted by the COR as requi
working space.

B. Firestop: Where conduits, wireways, and other el

through fire partitions, fire walls, smoke partitio

install a fire stop that provides an effective barr

spread of fire, smoke and gases as specified in Sec

FIRESTOPPING.

C. Waterproofing: At floor, exterior wall, and roof

completely seal clearances around the conduit and m

specified in Section 07 92 00, JOINT SEALANTS.

3.2 | NSTALLATI ON, GENERAL

A. In accordance with UL, NEC, as shown, and as spe

B. Essential (Emergency) raceway systems shall be e
other raceway systems, except where shown on drawin
C. Install conduit as follows:
1. In complete mechanically and electrically contin
pulling in cables or wires.
2. Unless otherwise indicated on the drawings or sp
installation of all conduits shall be concealed wit
walls, floors, and ceilings.

3. Flattened, dented, or deformed conduit is not pe

replace the damaged conduits with new undamaged mat

4. Assure conduit installation does not encroach in

height head room, walkways, or doorways.
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5. Cut square, ream, remove burrs, and draw up tigh
6. Independently support conduit at 8 ft [2.4 M] on
other supports, i.e., suspended ceilings, suspended
supporting members, lighting fixtures, conduits, me
or mechanical ducts.
7. Support within 12 in [300 mm] of changes of dire
in [300 mm] of each enclosure to which connected.
8. Close ends of empty conduit with plugs or caps a
until wires are pulled in, to prevent entry of debr
9. Conduit installations under fume and vent hoods
10. Secure conduits to cabinets, junction boxes, pu
boxes with bonding type locknuts. For rigid and IMC
installations, provide a locknut on the inside of t
made up wrench tight. Do not make conduit connectio
box covers.
11. Flashing of penetrations of the roof membrane i
Section 07 60 00, FLASHING AND SHEET METAL.
12.Conduit bodies shall only be used for changes i
shall not contain splices.
D. Conduit Bends:
1. Make bends with standard conduit bending machine
2. Conduit hickey may be used for slight offsets an
stubbed out conduits.
3. Bending of conduits with a pipe tee or vise is p
E. Layout and Homeruns:
1. Install conduit with wiring, including homeruns,
drawings.
2. Deviations: Make only where necessary to avoid i
only after drawings showing the proposed deviations
submitted approved by the COR

3.3 CONCEALED WORK | NSTALLATI ON
A. In Concrete:
1. Conduit: Rigid steel, IMC, or EMT. Do not instal
slabs that are in contact with soil, gravel, or vap
2. Align and run conduit in direct lines.
3. Install conduit through concrete beams only:

t.
centers. Do not use
ceiling

chanical piping,
ction, and within 12
t the rough-in stage
is.
are prohibited.
[-boxes, and outlet
conduit
he enclosure,
ns to junction

s specified in

n direction, and

S.

d for straightening

rohibited.

as shown on

nterferences and

have been

| EMT in concrete

or barriers.
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a. Where shown on the structural drawings.
b. As approved by the COR prior to construction, an
of drawing showing location, size, and position of
penetration.
4. Installation of conduit in concrete that is less
thick is prohibited.
a. Conduit outside diameter larger than one-third o
thickness is prohibited.
b. Space between conduits in slabs: Approximately s
diameters apart, and one conduit diameter at condui
c. Install conduits approximately in the center of
there will be a minimum of 0.75 in [19 mm] of concr
conduits.
5. Make couplings and connections watertight. Use t
are UL approved conductive type to ensure low resis
continuity through the conduits. Tightening setscre
prohibited.
B. Above Furred or Suspended Ceilings and in Walls:

1. Conduit for conductors above 600 V: Rigid steel.
types of conduits indiscriminately in the same syst

2. Conduit for conductors 600 V and below: Rigid st
Mixing different types of conduits indiscriminately
system is prohibited.

3. Align and run conduit parallel or perpendicular
lines.

4. Connect recessed lighting fixtures to conduit ru
[1.8 M] of flexible metal conduit extending from a
the fixture.

5. Tightening setscrews with pliers is prohibited.

3.4 EXPOSED WORK | NSTALLATI ON
A. Unless otherwise indicated on the drawings, expo
permitted in mechanical and electrical rooms.

B. Conduit for Conductors above 600 V: Rigid steel.
of conduits indiscriminately in the system is prohi

Bid Documents

d after submittal

each

than 3 in [75 mm]

f the slab

ix conduit
t crossings.
the slab so that

ete around the

hread compounds that
tance ground

ws with pliers is

Mixing different
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eel, IMC, or EMT.
in the same
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ns with maximum 6 ft
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C. Conduit for Conductors 600 V and Below: Rigid st
Mixing different types of conduits indiscriminately
prohibited.
D. Align and run conduit parallel or perpendicular
E. Install horizontal runs close to the ceiling or
conduit straps.
F. Support horizontal or vertical runs at not over
G. Surface metal raceways: Use only where shown.
H. Painting:
1. Paint exposed conduit as specified in Section 09
2. Paint all conduits containing cables rated over
Refer to Section 09 91 00, PAINTING for preparation
exact color. In addition, paint legends, using 2 in
black numerals and letters, showing the cable volta
Provide legends where conduits pass through walls a
maximum 20 ft [6 M] intervals in between.

3.5 DI RECT BURI AL | NSTALLATI ON
A. Refer to Section 26 05 41, UNDERGROUND ELECTRICA

3.6 HAZARDOUS LOCATI ONS
A. Use rigid steel conduit only, notwithstanding re
specified in this or other sections of these specif
B. Install UL approved sealing fittings that preven
vapors in hazardous areas equipped with explosion-p

fixtures, switches, and receptacles, as required by

3.7 VIET OR DAMP LCOCATI ONS

A. Unless otherwise shown, use conduits of rigid st

B. Provide sealing fittings to prevent passage of w
conduits pass from warm to cold locations, i.e., re
constant-temperature rooms, air-conditioned spaces,
walls, roofs, or similar spaces.

C. Unless otherwise shown, use rigid steel or IMC ¢
M] of the exterior and below concrete building slab

soil, gravel, or vapor barriers. Conduit shall be h
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mil PVC tape before installation. After installatio

or retape any damaged areas of coating.

3.8 MOTORS AND VI BRATI NG EQUI PMENT

A. Use flexible metal conduit for connections to mo
electrical equipment subject to movement, vibration
cramped quarters, or noise transmission.

B. Use liquid-tight flexible metal conduit for inst
locations, moisture or humidity laden atmosphere, c
water or spray wash-down operations, inside airstre
and locations subject to seepage or dripping of oil
Provide a green equipment grounding conductor with

conduit.

3.9 EXPANSI ON JO NTS

A. Conduits 3 in [75 mm] and larger that are secure
structure on opposite sides of a building expansion
expansion and deflection couplings. Install the cou
with the manufacturer's recommendations.

B. Provide conduits smaller than 3 in [75 mm] with
sides of the expansion joint. Connect conduits to |
sufficient slack of flexible conduit to produce 5 i
drop midway between the ends. Flexible conduit shal
jumper installed. In lieu of this flexible conduit,
deflection couplings as specified above for conduit
larger are acceptable.

C. Install expansion and deflection couplings where

3.10 CONDU T SUPPORTS, | NSTALLATI ON

A. Safe working load shall not exceed one-quarter o
fastening devices.

B. Use pipe straps or individual conduit hangers fo
conduits.

C. Support multiple conduit runs with trapeze hange
that are designed to support a load equal to or gre
the weights of the conduits, wires, hanger itself,

Attach each conduit with U-bolts or other approved
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D. Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and simil ar items.

E. Fasteners and Supports in Solid Masonry and Conc rete:
1. New Construction: Use steel or malleable iron co ncrete inserts set

in place prior to placing the concrete.
2. Existing Construction:

a. Steel expansion anchors not less than 0.25 in [6 mm] bolt size
and not less than 1.125 in [28 mm] embedment.

b. Power set fasteners not less than 0.25 in [6 mm] diameter with
depth of penetration not less than 3 in [75 mm].

c. Use vibration and shock-resistant anchors and fa steners for
attaching to concrete ceilings.

E. Hollow Masonry: Toggle bolts.

F. Bolts supported only by plaster or gypsum wallbo ard are not acceptable.

G. Metal Structures: Use machine screw fasteners or other devices
specifically designed and approved for the applicat ion.

H. Attachment by wood plugs, rawl plug, plastic, le ad or soft metal
anchors, or wood blocking and bolts supported only by plaster is
prohibited.

I. Chain, wire, or perforated strap shall not be us ed to support or fasten
conduit.

J. Spring steel type supports or fasteners are proh ibited for all uses
except horizontal and vertical supports/fasteners w ithin walls.

K. Vertical Supports: Vertical conduit runs shall h ave riser clamps and
supports in accordance with the NEC and as shown. P rovide supports for
cable and wire with fittings that include internal wedges and retaining
collars.

3.11 BOX | NSTALLATI ON
A. Boxes for Concealed Conduits:
1. Flush-mounted.
2. Provide raised covers for boxes to suit the wall or ceiling,
construction, and finish.
B. In addition to boxes shown, install additional b oxes where needed to

prevent damage to cables and wires during pulling-i n operations.

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
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C. Remove only knockouts as required and plug unuse
threaded plugs for cast metal boxes and snap-in met
metal boxes.

D. Outlet boxes mounted back-to-back in the same wa
minimum 24 in [600 mm] center-to-center lateral spa
maintained between boxes.

E. Minimum size of outlet boxes for ground fault in
receptacles is 4 in [100 mm] square x 2.125 in [55
device covers for the wall material and thickness i

F. Stencil or install phenolic nameplates on covers
identified on riser diagrams; for example "SIG-FA J

G. On all branch circuit junction box covers, ident
black marker.

---END---
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SECTION 26 05 41
UNDERGROUND ELECTRI CAL CONSTRUCTI ON

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installat ion, and connection of
underground ducts and raceways, and precast manhole s and pullboxes to
form a complete underground electrical raceway syst em.

B. The terms “duct” and “conduit” are used intercha ngeably in this
section.

1.2 RELATED WORK

A. Section 07 92 00, JOINT SEALANTS: Sealing of con duit penetrations.

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS:
Requirements that apply to all sections of Division 26.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path

for possible ground fault currents.
D. Section 31 20 11, EARTH MOVING (SHORT FORM): Tre nching, backfill, and
compaction.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

B. Coordinate layout and installation of ducts, man holes, and pullboxes
with final arrangement of other utilities, site gra ding, and surface
features.

1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate com pliance with

drawings and specifications.

b. Submit information on manholes, pullboxes, ducts , and hardware.
Submit manhole plan and elevation drawings, showing openings,
pulling irons, cable supports, cover, ladder, sump, and other

accessories.

UNDERGROUND ELECTRICAL CONSTRUCTION
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c. Proposed deviations from the drawings shall be ¢ learly marked on
the submittals. If it is necessary to locate manhol es, pullboxes,
or duct banks at locations other than shown on the drawings, show
the proposed locations accurately on scaled site dr awings, and
submit to the COR for approval prior to constructio n.

2. Certifications: Two weeks prior to the final ins pection, submit the
following.

a. Certification by the manufacturer that the mater ials conform to

the requirements of the drawings and specifications
b. Certification by the Contractor that the materia Is have been

properly installed, connected, and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specif ication to the
extent referenced. Publications are referenced in t he text by

designation only.
B. American Concrete Institute (ACI):
Building Code Requirements for Structural Concrete
318-11/318M-11.......... Building Code Requirements for Structural
Concrete & Commentary
SP-66-04................ ACI Detailing Manual
C. American National Standards Institute (ANSI):

77-10.ccccciiiinne... Underground Enclosure Integ rity
D. American Society for Testing and Materials (ASTM ):
C478-12.....ccccune Standard Specification for Precast Reinforced
Concrete Manhole Sections
C858-10el............... Underground Precast Concret e Utility Structures
C990-09..........cce Joints for Concrete Pipe, M anholes and Precast
Box Sections Using Preformed Flexible Joint
Sealants.
E. National Electrical Manufacturers Association (N EMA):
TC 2-03....ccceeee Electrical Polyvinyl Chlori de (PVC) Conduit
TC 3-04............. Polyvinyl Chloride (PVC) Fi ttings for Use With
Rigid PVC Conduit And Tubing
TC 6 & 8-03............. Polyvinyl Chloride (PVC) PI astic Ultilities Duct

For Underground Installations

UNDERGROUND ELECTRICAL CONSTRUCTION
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TC9-04................. Fittings For Polyvinyl Chlo

Bid Documents

ride (PVC) Plastic

Utilities Duct For Underground Installation

F. National Fire Protection Association (NFPA):

70-11.cccieiiee. National Electrical Code (N
70E-12.....cccoeeee.. National Electrical Safety
G. Underwriters Laboratories, Inc. (UL):
6-07.ccvviiiiaiiinnnn. Electrical Rigid Metal Cond
467-07..cccvvveeeeennn. Grounding and Bonding Equip
651-11.................. Schedule 40, 80, Type EB an
Conduit and Fittings
651A-11................ Schedule 40 and 80 High Den
(HDPE) Conduit
651B-07................. Continuous Length HDPE Cond

PART 2 - PRODUCTS
2.1 PRE- CAST CONCRETE MANHOLES AND HARDWARE
A. Structure: Factory-fabricated, reinforced-concre
poured walls and bottom. Frame and cover shall form
B. Cable Supports:

1. Cable stanchions shall be hot-rolled, heavy duty
galvanized "T" section steel, 56 mm (2.25 inches) x
in size, and punched with 14 holes on 38 mm (1.5 in
attaching cable arms.

2. Cable arms shall be 5 mm (0.1875 inch) gauge, ho
galvanized sheet steel, pressed to channel shape. A
approximately 63 mm (2.5 inches) wide x 350 mm (14

3. Insulators for cable supports shall be porcelain
saddle type or type that completely encircles the ¢

4. Equip each cable stanchion with one spare cable

spare insulators for future use.

C. Ladder: Aluminum with 400 mm (16 inches) rung sp
securely-mounted ladder for every manhole over 1.2

D. Ground Rod Sleeve: Provide a 75 mm (3 inches) PV
floors so that a driven ground rod may be installed

E. Sump: Provide 305 mm x 305 mm (12 inches x 12 i

frame and grated cover.

EC)
Code

uit-Steel
ment
d A Rigid PVC

sity Polyethylene

uit

te, monolithically-
top of manhole.

, hot-dipped

6 mm (0.25 inch)

ches) centers for

t-rolled, hot-dipped
rms shall be
inches) long.

, and shall be
able.

arm, with three

acing. Provide
M (4 feet) deep.
C sleeve in manhole

nches) covered sump
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2.2 PULLBOXES

A. General: Size as indicated on the drawings. Prov

weatherproof, non-skid covers with recessed hook ey

corrosion- and tamper-resistant hardware. Cover mat

identical to pullbox material. Covers shall have mo

ELECTRIC or SIGNAL as applicable. Pullboxes shall ¢

requirements of ANSI 77, Tier 5, Tier 8, Tier 15, o
applicable to the situation. Provide pulling irons,
diameter galvanized steel bar with exposed triangul
B. Polymer Concrete Pullboxes: Shall be molded of s
polymer resin, and reinforced with steel, fiberglas

shall have open bottom.

2.3 DUCTS
A. Number and sizes shall be as shown on the drawin
B. Ducts (concrete-encased):
1. Plastic Duct:
a. UL 651 and 651A Schedule 40 PVC conduit.
b. Duct shall be suitable for use with 90° C (194°
conductors.
2. Conduit Spacers: Prefabricated plastic.
C. Ducts (direct-burial):
1. Plastic duct:
a. Schedule 40 PVC or HDPE conduit.
b. Duct shall be suitable for use with 75° C (167°

conductors.

2. Rigid metal conduit: UL6 and NEMA RNL1 galvanized

lap wrapped with 10 mil PVC tape.

2.4 GROUNDI NG
A. Ground Rods and Ground Wire: Per Section 26 05 2
BONDING FOR ELECTRICAL SYSTEMS.

2.5 WARNI NG TAPE
A. 4-mil polyethylene 75 mm (3 inches) wide detecta

black letters, imprinted with “CAUTION - BURIED ELE

or similar.

Correct Electrical D
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2.6 PULL ROPE FOR SPARE DUCTS
A. Plastic with 890 N (200 Ib) minimum tensile stre ngth.

PART 3 - EXECUTI ON
3.1 MANHOLE AND PULLBOX | NSTALLATI ON

A. Assembly and installation shall be per the requi
manufacturer.

1. Install manholes and pullboxes level and plumb.

2. Units shall be installed on a 300 mm (12 inches)
90% compacted granular fill, well-graded from the 2
sieve to the No. 4 sieve. Granular fill shall be co
minimum of four passes with a plate compactor.

B. Access: Ensure the top of frames and covers are
grade.
C. Grounding in Manholes:

1. Ground Rods in Manholes: Drive a ground rod into
the floor sleeve, after the manhole is set in place
with sealant to make a watertight seal. Rods shall
approximately 100 mm (4 inches) above the manhole f

2. Install a No. 3/0 AWG bare copper ring grounding
the inside perimeter of the manhole and anchor to t
metallic cable clips.

3. Connect the ring grounding conductor to the grou
exothermic welding process.

4. Bond the ring grounding conductor to the duct ba
grounding conductors, the exposed non-current carry
of racks, sump covers, and like items in the manhol
No. 6 AWG bare copper jumper using an exothermic we

D. Manhole Lighting: Provide NEMA 3R lighting switc

600 mm (2 feet) from top of ladder and a 27 W compa

location light fixture in manhole. Provide dedicate

direct-buried conduit and conductors to nearest ele
E. Sump Pump: Provide 120V cord and plug connected

float switch, thermal overload protection, and GFCI

in NEMA 3R boxes in manhole. Provide dedicated 20 m

direct-buried conduit and conductors to nearest ele

rements of the

thick level bed of
5 mm (1 inches)

mpacted with a

flush with finished

the earth, through
. Fill the sleeve
protrude
loor.

conductor around

he walls with

nd rod by an

nk equipment

ing metal parts

es with a minimum

Iding process.
h mounted no more than
ct fluorescent wet
d 20 mm (0.75 inch)
ctrical panelboard.
sump pump complete with
receptacle mounted
m (0.75 inch)
ctrical panelboard.
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3. 2 TRENCHI NG

A. Refer to Section 31 20 11 EARTH MOVING (SHORT FO
backfilling, and compaction.

B. Before performing trenching work at existing fac
Penetrating Radar Survey shall be carefully perform
technician to reveal all existing underground ducts
and other utility systems.

C. Work with extreme care near existing ducts, cond
utilities to avoid damaging them.

D. Cut the trenches neatly and uniformly.

E. For Concrete-Encased Ducts:

1. After excavation of the trench, stakes shall be
of the trench at 1.2 M (4 foot) intervals to establ
route of the duct bank.

2. Pitch the trenches uniformly toward manholes or
points between manholes for the required duct line
pitching the ducts toward buildings wherever possib

3. The walls of the trench may be used to form the
duct bank, provided that the soil is self-supportin
concrete envelope can be poured without soil inclus
required where the soil is not self-supporting.

4. After the concrete-encased duct has sufficiently
shall be backfilled to grade with earth, and approp
tape installed.

F. Individual conduits to be installed under existi
roads that cannot be disturbed shall be jacked into
metal conduit, or bored using plastic utilities duc

approved by the COR

3.3 DUCT | NSTALLATI ON
A. General Requirements:
1. Ducts shall be in accordance with the NEC, as sh
and as specified.
2. Join and terminate ducts with fittings recommend

manufacturer.
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3. Slope ducts to drain towards manholes and pullbo xes, and away from
building and equipment entrances. Pitch not less th an 100 mm (4
inch) in 30 M (100 feet).

4. Underground conduit stub-ups and sweeps to equip ment inside of
buildings shall be galvanized rigid metal conduit h alf-lap wrapped
with PVC tape, and shall extend a minimum of 1.5 M (5 feet) outside
the building foundation. Tops of conduits below bui Iding slab shall

be minimum 610 mm (24 inches) below bottom of slab.

5. Stub-ups and sweeps to equipment mounted on outd oor concrete slabs
shall be galvanized rigid metal conduit half-lap wr apped with PVC
tape, and shall extend a minimum of 1.5 M (5 feet) away from the
edge of slab.

6. Install insulated grounding bushings on the cond uit terminations.

7. Radius for sweeps shall be sufficient to accompl ish pulls without
damage. Minimum radius shall be six times conduit d iameter.

8. All multiple conduit runs shall have conduit spa cers. Spacers shall
securely support and maintain uniform spacing of th e duct assembly a
minimum of 75 mm (3 inches) above the bottom of the trench during
the concrete pour. Spacer spacing shall not exceed 1.5 M (5 feet).
Secure spacers to ducts and earth to prevent floati ng during
concrete pour. Provide nonferrous tie wires to prev ent displacement
of the ducts during concrete pour. Tie wires shall not act as

substitute for spacers.
9. Duct lines shall be installed no less than 300 m m (12 inches) from
other utility systems, such as water, sewer, chille d water.

10. Clearances between individual ducts:

a. For similar services, not less than 75 mm (3 inc hes).

b. For power and signal services, not less than 150 mm (6 inches).
11.Duct lines shall terminate at window openings i n manhole walls as

shown on the drawings. All ducts shall be fitted wi th end bells.
12.Couple the ducts with proper couplings. Stagger couplings in rows

and layers to ensure maximum strength and rigidity of the duct bank.
13.Keep ducts clean of earth, sand, or gravel, and seal with tapered

plugs upon completion of each portion of the work.
14.Spare Ducts: Where spare ducts are shown, they shall have a nylon
pull rope installed. They shall be capped at each e nd and labeled as

to location of the other end.

UNDERGROUND ELECTRICAL CONSTRUCTION
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Correct Electrical D
15. Duct Identification: Place continuous strip of
approximately 300 mm (12 inches) above ducts before
trenches. Warning tape shall be preprinted with pro
identification.
16.Duct Sealing: Seal ducts, including spare ducts
entrances and at outdoor terminations for equipment
non-hardening compound to prevent the entrance of f
and material, moisture, and gases.
17.Use plastic ties to secure cables to insulators
minimum two ties per cable per insulator.
B. Concrete-Encased Ducts:

1. Install concrete-encased ducts for medium-voltag
voltage systems, and signal systems, unless otherwi
drawings.

2. Duct banks shall be single or multiple duct asse
concrete. Ducts shall be uniform in size and materi
installation.

3. Tops of concrete-encased ducts shall be:

a. Not less than 600 mm (24 inches) and not less th
drawings, below finished grade.

b. Not less than 750 mm (30 inches) and not less th
drawings, below roads and other paved surfaces.

c. Additional burial depth shall be required in ord
NEC-required minimum bend radius of ducts.

d. Conduits crossing under grade slab construction
installed a minimum of 1.2 M (4 feet) below slab.

4. Extend the concrete envelope encasing the ducts
(3 inches) beyond the outside walls of the outer du

5. Within 3 M (10 feet} of building and manhole wal
install reinforcing steel bars at the top and botto
concrete envelope to provide protection against ver

6. Install reinforcing steel bars at the top and bo
concrete envelope of all ducts underneath roadways
areas.

7. Where new ducts and concrete envelopes are to be

manholes, pullboxes, ducts, and concrete envelopes,
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with the proper fittings and fabricate the concrete envelopes to

ensure smooth durable transitions.

8. Duct joints in concrete may be placed side by si de horizontally, but
shall be staggered at least 150 mm (6 inches) verti cally.

9. Pour each run of concrete envelope between manho les or other
terminations in one continuous pour. If more than o ne pour is
necessary, terminate each pour in a vertical plane and install 19 mm
(0.75 inch) reinforcing rod dowels extending 450 mm (18 inches) into
concrete on both sides of joint near corners of env elope.

10. Pour concrete so that open spaces are uniformly filled. Do not

agitate with power equipment unless approved by COR
C. Direct-Burial Ducts:

1. Install direct-burial ducts only where shown on the drawings.
Provide direct-burial ducts only for low-voltage po wer and lighting
branch circuits.

2. Tops of ducts shall be:

a. Not less than 600 mm (24 inches) and not less th an shown on the
drawings, below finished grade.

b. Not less than 750 mm (30 inches) and not less th an shown on the
drawings, below roads and other paved surfaces.

c. Additional burial depth shall be required in ord er to accomplish

NEC-required minimum bend radius of ducts.

3. Do not kink the ducts. Compaction shall not defo rm the ducts.

D. Connections to Manholes: Ducts connecting to man holes shall be flared
to have an enlarged cross-section to provide additi onal shear strength.
Dimensions of the flared cross-section shall be lar ger than the
corresponding manhole opening dimensions by no less than 300 mm (12
inches) in each direction. Perimeter of the duct ba nk opening in the
manhole shall be flared toward the inside or keyed to provide a
positive interlock between the duct and the wall of the manhole. Use
vibrators when this portion of the encasement is po ured to ensure a
seal between the envelope and the wall of the struc ture.

E. Connections to Existing Manholes: For duct conne ctions to existing
manholes, break the structure wall out to the dimen sions required and
preserve the steel in the structure wall. Cut steel and extend into the
duct bank envelope. Chip the perimeter surface of t he duct bank opening

UNDERGROUND ELECTRICAL CONSTRUCTION
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to form a key or flared surface, providing a positi

the duct bank envelope.

F. Connections to Existing Ducts: Where connections

indicated, excavate around the ducts as necessary.
and remove loose concrete from inside before instal
Provide a reinforced-concrete collar, poured monoli

new ducts, to take the shear at the joint of the du

G. Partially-Completed Ducts: During construction,

joint is necessary in a duct bank, prevent debris s
from entering ducts by providing suitable plugs. Fi

of a partially completed ducts with reinforcing ste
minimum of 600 mm (2 feet) back into the envelope a
mm (2 feet) beyond the end of the envelope. Provide
each corner, 75 mm (3 inches) from the edge of the
corner bars with two No. 3 ties, spaced approximate
inches) apart. Restrain reinforcing assembly from m

of concrete.

3.4 ACCEPTANCE CHECKS AND TESTS
A. Duct Testing and Cleaning:

1. Upon completion of the duct installation, a stan
mandrel shall be pulled through each duct to loosen
earth, sand, or foreign material left in the duct,
out-of-round conditions.

2. The mandrel shall be not less than 300 mm (12 in
shall have a diameter not less than 13 mm (0.5 inch
inside diameter of the duct. A brush with stiff bri
be pulled through each duct to remove the loosened
diameter of the brush shall be the same as, or slig
the diameter of the duct.

3. If testing reveals obstructions or out-of-round
Contractor shall replace affected section(s) of duc
the satisfaction of the COR at no cost to the Gover

4. Mandrel pulls shall be witnessed by the COR.

---END---
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SECTION 26 05 73
OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies the overcurrent protectiv e device coordination
study, indicated as the study in this section.
B. A short-circuit and selective coordination study shall be prepared for
the electrical overcurrent devices presently instal led (existing) and

installed (new) under this project.

C. The study shall present a well-coordinated time- current analysis of
each overcurrent protective device from the individ ual device up to the
utility source and including the on-site generator sources.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General
electrical requirements that are common to more tha n one section of
Division 26.

B. Section 26 13 16, MEDIUM-VOLTAGE FUSIBLE INTERRU PTER SWITCHES: Medium-
voltage fusible interrupter switches.

C. Section 26 23 00, LOW-VOLTAGE SWITCHGEAR: Low-vo ltage switchgear.

D. Section 26 24 13, DISTRIBUTION SWITCHBOARDS: Low -voltage distribution
switchboards.

E. Section 26 24 16, PANELBOARDS: Low-voltage panel boards.

F. Section 26 24 19, MOTOR CONTROL CENTERS: Motor c ontrol centers.

G. Section 26 32 13, ENGINE GENERATORS: Engine gene rators.

H. Section 26 36 23, AUTOMATIC TRANSFER SWITCHES: A utomatic transfer
switches.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

B. The study shall be prepared by the equipment man ufacturer, under the
supervision of a registered professional engineer. All elements of the
study shall be performed under the direct supervisi on and control of
Engineer.

C. The study shall be performed using computer soft ware similar to SKM

Power Tools, certifying compliance with IEEE 399.

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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1.4 SUBMITTALS
A. Submit six copies of the following in accordance
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Product data on the software program to be used
Software shall be in mainstream use in the industry
device settings and ratings, and shall show selecti
by time-current drawings.
2. Complete study as described in paragraph 1.6. S
study shall be well-coordinated with submittals of
for equipment in related specification sections.
a. Coordination-study input data, including complet
program input data sheets.
b. Study and Equipment Evaluation Reports.
c. Coordination-Study Report.
d. Shock hazard and flash hazard analysis
3. Certifications: Two weeks prior to final inspect
following.
a. Certification by the Contractor that the overcur
devices have been set in accordance with the approv
4. Provide PPE labels for all equipment being provi
existing equipment included in study. Provide CD w

study containing all study files and input files.

1.5 APPLICABLE PUBLICATIONS
A. Publications listed below (including amendments,
supplements, and errata) form a part of this specif
extent referenced. Publications are referenced in t
designation only.
B. Institute of Electrical and Electronics Engineer
242-01.................. Protection and Coordination

Commercial Power Systems

399-97...coiiiiinnn, Industrial and Commercial P
Analysis

1584a-04................ Guide for Performing Arc-Fl
Calculations
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1.6 STUDY REQUIREMENTS

A. The study shall include one line diagram, short- circuit and ground

fault analysis, and protective coordination plots f
protective devices.
B. One Line Diagram:

1. Show all electrical equipment and wiring to be p
overcurrent devices.

2. Show the following specific information:

a. Calculated fault impedance, X/R ratios, and shor
at each feeder and branch circuit bus.

b. Relay, circuit breaker, and fuse ratings.

c. Generator kW/kVA and transformer kVA and voltage
impedance, X/R ratios, and wiring connections.

d. Voltage at each bus.

e. ldentification of each bus, matching the identif
drawings.

f. Conduit, conductor, and busway material, size, |
ratios.

C. Short-Circuit Study:

1. The study shall be performed using computer soft
this purpose. Pertinent data and the rationale emp
developing the calculations shall be described in t
remarks of the study.

2. Calculate the fault impedance to determine the a
circuit and ground fault currents at each bus. Inc
applicable motor and/or generator contribution in d
momentary and interrupting ratings of the overcurre
devices.

3. Present the results of the short-circuit study i
the following:

a. Device identification.
b. Operating voltage.
c. Overcurrent protective device type and rating.
d. Calculated short-circuit current.
D. Coordination Curves:
1. Prepare the coordination curves to determine the

of overcurrent protective devices to demonstrate se

or all overcurrent

rotected by the

t-circuit values

ratings, percent

ication on the

ength, and X/R

ware designed for
loyed in

he introductory

vailable short-
orporate
etermining the

nt protective
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lective
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coordination. Graphically illustrate on log-log pap er that adequate
time separation exists between devices, including t he utility
company upstream device if applicable. Plot the sp ecific
time-current characteristics of each overcurrent pr otective device
in such a manner that all devices are clearly depic ted.

2. The following specific information shall also be shown on the

coordination curves:

a. Device identification.

b. Potential transformer and current transformer ra tios.

c. Three-phase and single-phase ANSI damage points or curves for

each cable, transformer, or generator.

d. Applicable circuit breaker or protective relay c haracteristic
curves.
e. No-damage, melting, and clearing curves for fuse S.

f. Transformer in-rush points.
3. Develop a table to summarize the settings select ed for the
overcurrent protective devices. Include the followi ng in the table:

a. Device identification.

b. Protective relay or circuit breaker potential an d current
transformer ratios, sensor rating, and available an d suggested
pickup and delay settings for each available trip ¢ haracteristic.

c. Fuse rating and type.

E. Arc Flash Hazard Analysis:

1. The study shall be performed to determine the ap propriate PPE
required for each piece of equipment. The study sh all be done in
such a way as to minimize the level of PPE required at each piece
of equipment. In response to the study, adjust cir cuit breaker
settings as required to minimize the PPE at each pi ece of
equipment.

1.7 ANALYSIS
A. Analyze the short-circuit calculations, and high light any equipment
determined to be underrated as specified. Propose solutions to

effectively protect the underrated equipment.

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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1.8 ADJUSTMENTS, SETTINGS, AND MODIFICATIONS
A. Final field settings and minor modifications of
protective devices shall be made to conform with th

additional cost to the Government.

PART 2 - PRODUCTS
2.1 COMPUTER SOFTWARE DEVELOPERS
A. Available Computer Software Developers: Subject
requirements, companies offering computer software

be used in the Work include, but are not limited to

1. SKM Systems Analysis, Inc.
2 CGI CYME.

3. EDSA Micro Corporation.

4 ESA Inc.

5 Operation Technology, Inc.

6.
2.2 COMPUTER SOFTWARE PROGRAM REQUIREMENTS
A. Comply with IEEE 399.
B. Analytical features of fault-current-study compu
shall include "mandatory," "
as listed in IEEE 399.

C. Computer software program shall be capable of pl

very desirable," and "d

time-current-characteristic curves as part of its o
software program shall report device settings and r
current protective devices and shall demonstrate se
by computer-generated, time-current coordination pl
1. Optional Features:

a. Arcing faults.

b. Simultaneous faults.

c. Explicit negative sequence.

d. Mutual coupling in zero sequence.

PART 3 — EXECUTION
3.1 EXISTING CONDITIONS
A. The documents indicate the configuration of exis
single lines and floor plans for use by the contrac

documents were created using field verified data, e
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documentation, and documentation from projects pres ently under
construction. The contractor shall be responsible to field verify all
equipment to determine the necessary information re quired for the
study. The documents included in the set shall be used for
informational purposes only, and the contractor sha Il create their own
set of risers and single lines based on their field work.

B. The single lines and riser diagrams created by t he contractor for his
use shall be included in the study documentation fo r use by the owner.

3.2 EXAMINATION

A. Examine Project over-current protective device s ubmittals  for
compliance with electrical distribution system coor dination
requirements and other conditions affecting perform ance. Devices to be

coordinated are indicated on Drawings.

1. Proceed with coordination study only after relev ant equipment
submittals have been assembled. Over-current prote ctive
devices that have not been submitted and approved p rior to

coordination study may not be used in study.

3.3 POWER SYSTEM DATA

A. Gather and tabulate the following input data to support coordination
study:
1. Product Data for over-current protective devices specified in
other Division 26 Sections and involved in over-cur rent
protective device coordination studies. Use equipm ent

designation tags that are consistent with electrica I

distribution system diagrams, over-current protecti ve device
submittals, input and output data, and recommended device
settings.

2. Impedance of utility service entrance.
3. Electrical Distribution System Diagram: In hard -copy and
electronic-copy formats, showing the following:
a. Circuit-breaker and fuse-current ratings and typ es.
b. Relays and associated power and current transfor mer
ratings and ratios.
c. Transformer kilovolt amperes, primary and second ary

voltages, connection type, impedance, and X/R ratio S.

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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d. Cables: Indicate conduit material, sizes of con ductors,

conductor material, insulation, and length.

e. Motor horsepower and code letter designation acc ording to
NEMA MG 1.

4. Data sheets to supplement electrical distributio n system
diagram, cross-referenced with tag numbers on diagr am, showing
the following:

a. Special load considerations, including starting inrush

currents and frequent starting and stopping.

b. Transformer characteristics, including primary p rotective
device, magnetic inrush current, and overload capab ility.

c. Motor full-load current, locked rotor current, s ervice
factor, starting time, type of start, and thermal-d amage
curve.

d. Ratings, types, and settings of utility company’ s over-

current protective devices.

e. Special over-current protective device settings or types
stipulated by utility company.

f. Time-current-characteristic curves of devices in dicated to

be coordinated.

g. Manufacturer, frame size, interrupting rating in amperes
rms symmetrical, ampere or current sensor rating, | ong-
time adjustment range, short-time adjustment range, and

instantaneous adjustment range for circuit breakers

h. Manufacturer and type, ampere-tap adjustment ran ge, time-
delay adjustment range, instantaneous attachment
adjustment range, and current transformer ratio for over-

current relays.

i. Panelboards and interrupting rating in amperes r ms
symmetrical.

5. Coordinate the exact motor characteristics with the other
Contractors prior to submitting the Study. Actual horsepowers
shall be used, not design horsepowers as indicated on the
drawings.

3.4 FAULT-CURRENT STUDY

A. Calculate the maximum available short-circuit cu rrent in amperes rms

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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symmetrical at circuit-breaker positions of the ele ctrical power
distribution system. The calculation shall be for a current
immediately after initiation and for a three-phase bolted short circuit

at each of the following:
1. Switchboard
2. Distribution panelboard.

3. Branch circuit panelboards.

B. Study electrical distribution system from normal and alternate power
sources throughout electrical distribution system f or Project.
Include studies of system-switching configurations and alternate
operations that could result in maximum fault condi tions.

C. Calculate momentary and interrupting duties on t he basis of maximum

available fault current.
D. Calculations to verify interrupting ratings of o ver-current protective
devices shall comply with IEEE 141 and IEEE 242.
1. Transformers:
a. ANSI C57.12.10.
b. ANSI C57.12.22.
c. ANSI C57.12.40.
d. IEEE C57.12.00.
e. IEEE C57.96.
2. Low-Voltage Circuit Breakers: IEEE 1015 and IEE E C37.20.1.
3. Low-Voltage Fuses: |IEEE C37.46.
E. Study Report:

1. Show calculated X/R ratios and equipment interru pting rating
(1/2-cycle) fault currents on electrical distributi on system
diagram.

F. Equipment Evaluation Report:

1. For 600-V over-current protective devices, ensur e that
interrupting ratings are equal to or higher than ca Iculated
1/2-cycle symmetrical fault current.

2. For devices and equipment rated for asymmetrical fault
current, apply multiplication factors listed in the standards
to 1/2-cycle symmetrical fault current.

3. Verify adequacy of phase conductors at maximum t hree-phase
bolted fault currents; verify adequacy of equipment grounding
conductors and grounding electrode conductors at ma ximum

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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ground-fault currents. Ensure that short-circuit w ithstand

ratings are equal to or higher than calculated 1/2- cycle

symmetrical fault current.

3.5 COORDINATION STUDY

A. Perform coordination study using approved comput er software program.
Prepare a written report using results of fault-cur rent study. Comply
with IEEE 399.

1. Calculate the maximum and minimum 1/2-cycle shor t-circuit
currents.
2. Calculate the maximum and minimum interrupting d uty (5 cycles

to 2 seconds) short-circuit currents.

3. Calculate the maximum and minimum ground-fault ¢ urrents.

B. Comply with IEEE 141 recommendations for fault c¢ urrents and time
intervals.

C. Transformer Primary Over-current Protective Devi ces:

1. Device shall not operate in response to the foll owing:
a. Inrush current when first energized.
b. Self-cooled, full-load current or forced-air-coo led, full-
load current, whichever is specified for that trans former.
c. Permissible transformer overloads according to | EEE C57.96
if required by unusual loading or emergency conditi ons.
2. Device settings shall protect transformers accor ding to IEEE
C57.12.00, for fault currents.

D. Conductor Protection: Protect cables against da mage from fault
currents according to ICEA P-32-382, ICEA P-45-482, and conductor
melting curves in IEEE 242. Demonstrate that equip ment withstands the
maximum short-circuit current for a time equivalent to the tripping
time of the primary relay protection or total clear ing time of the
fuse. To determine temperatures that damage insula tion, use curves
from cable manufacturers or from listed standards i ndicating conductor

size and short-circuit current.
E. Coordination-Study Report: Prepare a written re port indicating the
following results of coordination study:
1. Tabular Format of Settings Selected for Over-cur rent
Protective Devices:

a. Device tag.

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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b. Relay-current transformer ratios; and tap, time- dial, and
instantaneous-pickup values.
c. Circuit-breaker sensor rating; and long-time, sh ort-time,
and instantaneous settings.

d. Fuse-current rating and type.

e. Ground-fault relay-pickup and time-delay setting S.
2. Coordination Curves: Prepared to determine sett ings of over-
current protective devices to achieve selective coo rdination.
3. Graphically illustrate that adequate time separa tion exists
between devices installed in series, including powe r utility

company's upstream devices.

4. Prepare separate sets of curves for the switchin g schemes and
for emergency periods where the power source is loc al
generation. Show the following information:

a. Device tag.

b. Voltage and current ratio for curves.

c. Three-phase and single-phase damage points for e ach
transformer.
d. No damage, melting, and clearing curves for fuse S.

e. Cable damage curves.
f. Transformer inrush points.
g. Maximum fault-current cutoff point.
5. Completed data sheets for setting of over-curren t protective

devices.

3.6 STUDY RESULTS

A. The contractor shall perform all circuit breaker adjustments as
recommended by the study results. These settings s hall be adjusted and
documented as such in a final document to the COR. Coordinate the
method of procedure for adjustments to existing equ ipment with the COR.

3.7 EQUIPMENT LABELING

A. The contractor shall print and install all label s as required for the
arc flash hazard labeling output of the study. Lab els shall be
installed on all switchboards, panelboards, safety switches,

transformers, motor control centers, etc.

---END---
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SECTI ON 26 08 00
COW SSI ONI NG OF ELECTRI CAL SYSTEMS
PART 1 - GENERAL

1.1 DESCRI PTI ON

A. The requirements of this Section apply to all se ctions of Division 26.

B. This project will have selected building systems commissioned. The
complete list of equipment and systems to be commis sioned are specified
in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS. The
commissioning process, which the Contractor is resp onsible to execute,
is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIREMENTS. A
Commissioning Agent (CxA) appointed by the Departme nt of Veterans

Affairs will manage the commissioning process.

1. 2 RELATED WORK
A. Section 01 00 00 GENERAL REQUIREMENTS.
B. Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.
C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AN D SAMPLES.

1.3 SUMVARY
A. This Section includes requirements for commissio ning the electrical
systems, subsystems and equipment. This Section su pplements the
general requirements specified in Section 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS.
B. The commissioning activities have been developed to support the VA
requirements to meet guidelines for Federal Leaders hip in

Environmental, Energy, and Economic Performance.
C. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more
specifics regarding processes and procedures as wel | as roles and

responsibilities for all Commissioning Team members

1.4 DEFI NI TI ONS
A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for
definitions.

1.5 COW SSI ONED SYSTEMS

A. Commissioning of a system or systems specified i n this Division is part
of the construction process. Documentation and test ing of these
systems, as well as training of the VA’s Operation and Maintenance

COMMISSIONING OF ELECTRICAL SYSTEMS
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personnel, is required in cooperation with the VA a
Agent.
B. The following Electrical systems will be commiss
1. Utility Service Entrance Switchgear (Fuses and ¢
settings, metering, mimic diagram, gages, and contr
2. Utility Power Unit Substations (Transformers and
and circuit breaker settings, metering, gages, and
4. Automatic Transfer Switches (Test with associate
5. Normal Power Distribution Systems (Grounding tes
study review, major circuit breaker settings, meter
controls).
6. Life Safety Power Distribution Systems (Automati
of normal power, grounding tests, coordination stud
circuit breaker settings, meters and gages, and con
7. Critical Power Distribution Systems (Automatic t
normal power, grounding tests, coordination study r
circuit breaker settings, meters and gages, and con
8. Essential Equipment Power Distribution Systems (
on loss of normal power, grounding tests, coordinat
major circuit breaker settings, meters and gages, a

1.6 SUBM TTALS

A. The commissioning process requires review of sel
Commissioning Agent will provide a list of submitta
reviewed by the Commissioning Agent. This list wil
approved by the COR prior to forwarding to the Cont
Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, and S
details.

B. The commissioning process requires Submittal rev
engineering review. Specific submittal requirements
commissioning process are specified in Section 01 9
COMMISSIONING REQUIREMENTS.

PART 2 - PRODUCTS (NOT USED)
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PART 3 - EXECUTI ON
3.1 PRE- FUNCTI ONAL CHECKLI STS

A. The Contractor shall complete Pre-Functional Che
systems, subsystems, and equipment installation is
are ready for Systems Functional Performance Testin
Commissioning Agent will prepare Pre-Functional Che
to document equipment installation. The Contractor
checklists. Completed checklists shall be submitte
the Commissioning Agent for review. The Commission
check a sample of completed checklists. If the Com
determines that the information provided on the che
accurate, the Commissioning Agent will return the m
to the Contractor for correction and resubmission.
Commissioning Agent determines that a significant n
checklists for similar equipment are not accurate,
Agent will select a broader sample of checklists fo
Commissioning Agent determines that a significant n
sample of checklists is also inaccurate, all the ch
type of equipment will be returned to the Contracto
resubmission. Refer to SECTION 01 91 00 GENERAL CO
REQUIREMENTS for submittal requirements for Pre-Fun

Equipment Startup Reports, and other commissioning

3.2 CONTRACTORS TESTS
A. Contractor tests as required by other sections o
scheduled and documented in accordance with Section
REQUIREMENTS. The Commissioning Agent will witness
tests. Contractor tests shall be completed prior t

Functional Performance Testing.

3.3 SYSTEMS FUNCTI ONAL PERFORMANCE TESTI NG
A. The Commissioning Process includes Systems Funct

Testing that is intended to test systems functional

steady state conditions, to test system reaction to
operating conditions, and system performance under
conditions. The Commissioning Agent will prepare d

Functional Performance Test procedures for review a

cklists to verify

complete and systems
g. The
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COR. The Contractor shall review and comment on th e tests prior to
approval. The Contractor shall provide the require d labor, materials,

and test equipment identified in the test procedure to perform the

tests. The Commissioning Agent will witness and do cument the testing.
The Contractor shall sign the test reports to verif y tests were
performed. See Section 01 91 00 GENERAL COMMISSION ING REQUIREMENTS,

for additional details.

3.4 TRAINING OF VA PERSONNEL

A. Training of the VA’s operation and maintenance p ersonnel is required in
cooperation with the COR and Commissioning Agent. Provide competent,
factory authorized personnel to provide instruction to operation and
maintenance personnel concerning the location, oper ation, and
troubleshooting of the installed systems. The inst ruction shall be
scheduled in coordination with the COR after submis sion and approval of
formal training plans. Refer to Section 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS and Division 26 Sections for additional

Contractor training requirements.

COMMISSIONING OF ELECTRICAL SYSTEMS
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SECTION 26 13 16
MEDI UM VOLTACE FUSI BLE | NTERRUPTER SW TCHES

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installat ion, connection, and
testing of medium-voltage fusible interrupter switc hes, indicated as

switches in this section.

1.2 RELATED WORK

A. Section 03 30 00, CAST-IN-PLACE CONCRETE: Requi rements for concrete
equipment pads.
B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS:
Requirements that apply to all sections of Division 26.
C. Section 26 05 13, MEDIUM-VOLTAGE CABLES: Medium- voltage cables and

terminations.

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
to ground for possible ground fault currents.

E. Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY:
Short circuit and coordination study, and requireme nts for a

coordinated electrical system.

1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

1.4 FACTORY TESTS

A. Switches shall be thoroughly tested at the facto ry to assure that there
are no electrical or mechanical defects. Tests shal | be conducted as
per UL and ANSI Standards. Factory tests shall be c ertified. The

following tests shall be performed:
1. Verify that fuse sizes and types are in accordan ce with drawings and

Overcurrent Protective Device Coordination Study.

2. Verify tightness of bolted electrical connection s by calibrated
torque-wrench method in accordance with manufacture r's published
data.

3. Verify operation of mechanical interlocks.

MEDIUM-VOLTAGE FUSIBLE INTERRUPTER SWITCHES
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4.  Confirm correct operation and sequencing of key-
interlock systems for multiple switches by attempti
locked-open devices, and attempting to open locked-
and making key exchange with devices operated in of
positions.

5. Verify correct phase barrier installation.

6. Verify correct operation of all indicating and ¢

7. Verify appropriate lubrication on moving current
on moving and sliding surfaces.

8. Exercise all active components.

9. Perform an insulation-resistance test, phase to
section, with phases not under test grounded, in ac
manufacturer’s published data.

B. Furnish four (4) copies of certified manufacture
reports to the COR prior to shipment of the switche
switches have been successfully tested as specified
C. The Government shall have an option to witness t

expenses of the Government Representative's trips t

testing will be paid by the Government. Notify the

days prior to making tests at the factory.

1.5 SUBM TTALS
A. Submit six copies of the following in accordance
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:

a. Shop drawings shall be submitted simultaneously
Overcurrent Protective Device Coordination Study.

b. Submit sufficient information to demonstrate com
drawings and specifications.

c. Provide information such as complete electrical
dimensions and approximate design weights, enclosur
mounting details, materials, required clearances, ¢
terminations, fuse sizes and class, interrupting ra
diagrams, front, side and rear elevations, sectiona

safety features, accessories, and nameplate data.

2. Manuals:

Correct Electrical D
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a. Submit, simultaneously with the shop drawings, ¢ ompanion copies
of complete maintenance and operating manuals inclu ding technical
data sheets, wiring diagrams, and information for o rdering

replacement parts.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated mainte nance and
operating manuals to the CORtwo weeks prior to the final
inspection.

3. Certification: Two weeks prior to the final insp ection, submit the
following.

a. Certification by the manufacturer that switches conform to the

requirements of the drawings and specifications.
b. Certification by the Contractor that switches ha ve been properly
installed, adjusted, and tested.

1.6 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specif ication to the
extent referenced. Publications are referenced in t he text by

designation only.
B. American National Standards Institute (ANSI):
C37.57-10.........u...e. Metal-Enclosed Interrupter Switchgear
Assemblies - Conformance Testing
C37.58-10............... Indoor AC Medium-Voltage Sw itches for Use in
Metal-Enclosed Switchgear - Conformance Test

Procedures
C. International Code Council (ICC):
IBC-12.....uveeeeeeeee. International Building Code
D. Institute of Electrical and Electronics Engineer s (IEEE):
C37.20.3-01............. Metal-Enclosed Interrupter Switchgear
C37.47-11............... High Voltage (>1000V) Curre nt-Limiting Type
Distribution Class Fuses and Fuse Disconnecting
Switches
C37.48-05............... Guide for Application, Oper ation and

Maintenance of High Voltage Fuses, Distribution
Enclosed Single Pole Air Switches, Fuse

Disconnecting Switches, and Accessories

MEDIUM-VOLTAGE FUSIBLE INTERRUPTER SWITCHES
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E. National Electrical Manufacturers Association (N EMA):
C37.22-97.....uuuee Preferred Ratings and Relat ed Required
Capabilities for Indoor AC Medium-Voltage
Switches Used in Metal-Enclosed Switchgear
F. National Fire Protection Association (NFPA):
70-11..ccciiiiii. National Electrical Code (N EC)

PART 2 - PRODUCTS
2.1 MEDI UM VOLTAGE FUSI BLE | NTERRUPTER SW TCHES
A. Shall be in accordance with ANSI, IEEE, NEMA, NF PA, as shown on the
drawings, and have the following features:
1. Deadfront air break, three-pole gang-operated, i nterrupter type.
2. Copper blades.
3. Key-type mechanical interlocks for multiple swit ches shall be

provided as shown on the drawings.

4. Interphase barriers for the full length of each pole.

5. Protective shield to cover the cable connections on the line
terminals.

6. Quick-make, quick-break, manual stored-energy ty pe operation
mechanism. The mechanism shall enable the switch t o close against a
fault equal to the momentary rating of the switch w ithout affecting
its continuous current carrying or load interruptin g ability.

7. External manual operating handle with lock-open padlocking
provisions.

8. When the switches are open, the fuses shall be d e-energized.

9. Current limiting fuses.

10. Enclosures:

a. NEMA type shown on the drawings. Where the type s of switch
enclosures are not shown, they shall be the NEMA ty pes which are
most suitable for the environmental conditions wher e the switches

are being installed.
b. Doors:
1) Concealed or semi-concealed hinges shall be used to attach

doors. Weld hinges to the enclosure and door.

2) A separate door for the fuse section. A mechani cal interlock
shall prevent opening the door unless the switch bl ades are
open, and prevent closing the switch if the door is open.

MEDIUM-VOLTAGE FUSIBLE INTERRUPTER SWITCHES
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3) Three point door locking mechanism with suitable handles and
padlocking provisions.
4) Safety-glass window for viewing the switch blade S.
5) Door stops for the open position.
c. Finish:
1) All metal surfaces shall be thoroughly cleaned, phosphatized,

primed and painted at the factory.

2) Final finish shall be enamel, lacquer or powder coating.
Enamel and powder coatings shall be oven baked. Col or shall be
light gray.
B. The minimum momentary current rating shall be 10 1 kA.

C. Provide full length ground bar.

2.2 NAMEPLATES AND M M C BUS

A. Nameplates: For Normal Power system, provide lam inated black phenolic
resin with white core with 12 mm (1/2 inch) engrave d lettered
nameplates next to each switch. For Essential Elec trical System,
provide laminated red phenolic resin with white cor e with 12 mm (1/2
inch) engraved lettered nameplates next to each swi tch. Nameplates
shall indicate equipment served, spaces, or spares in accordance with
one line diagram shown on drawings. Nameplates shal | be mounted with
plated screws on front of switches. Mounting hamep lates only with

adhesive is not acceptable.

B. Mimic Bus: Provide an approved mimic bus on fron t of each switch
assembly. Color shall be black for the Normal Power system and red for
the Essential Electrical System, either factory-pai nted plastic or
metal strips. Plastic tape shall not be used. Use s ymbols similar to
one line diagram shown on drawings. Plastic or meta | strips shall be

mounted with plated screws.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. Install switches in accordance with the NEC, man ufacturer's
instructions and recommendations, and as shown on t he drawings.

B. Anchor switches with rustproof bolts, nuts, and washers not less than
13 mm (1/2 inch) diameter, in accordance with manuf acturer’'s

instructions, and as shown on drawings.

MEDIUM-VOLTAGE FUSIBLE INTERRUPTER SWITCHES
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C. Exterior Location: Mount switches on concrete s lab. Unless otherwise

indicated, the slab shall be at least 200 mm (8 inc
reinforced with a 150 by 150 mm (6 by 6 inches) No.
uniformly 100 mm (4 inches) from the top of the sla
placed on a 150 mm (6 inches) thick, well-compacted
top of the concrete slab shall be approximately 100
the finished grade. Edges above grade shall have 15
chamfer. The slab shall be of adequate size to proj

(8 inches) beyond the equipment. Provide conduit tu
entrance space required by the equipment to be moun
around conduit openings in slab with water- and oil

or sealant. Cut off and bush conduits 75 mm (3 inch

hes) thick,

6 mesh placed

b. Slab shall be
gravel base. The
mm (4 inches) above
mm (1/2 inch)

ect at least 200 mm
rnups and cable

ted. Seal voids
-resistant caulking

es) above slab

surface. Concrete work shall be as specified in Sec tion 03 30 00, CAST-

IN-PLACE CONCRETE.

3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform in accordance with the manufacturer's re commendations. In

addition, include the following:

1. Visual Inspection and Tests:
a. Compare switches nameplate data with specificati ons and approved
shop drawings.

b. Inspect physical and mechanical condition.

c. Confirm correct application of manufacturer's re commended
lubricants.

d. Vacuum-clean switch enclosure interior. Clean s witch enclosure
exterior.

e. Verify appropriate anchorage and required area c learances.

f. Verify appropriate equipment grounding.

g. Verify correct blade alignment, blade penetratio n, travel stops,

and mechanical operation.

h. Verify that fuse sizes and types correspond to a pproved shop
drawings.

i. Inspect all field-installed bolted electrical co nnections,
verifying tightness of accessible bolted electrical connections
by calibrated torque-wrench method, or performing t hermographic

survey after energization under load.

j- Exercise all active components.

MEDIUM-VOLTAGE FUSIBLE INTERRUPTER SWITCHES
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k. Confirm correct operation of mechanical interloc

I.  Confirm correct operation and sequencing of key-

interlocks for multiple switches.
m. Inspect all indicating devices for correct opera

3.3 FOLLOW UP VERI FI CATI ON
A. Upon completion of acceptance checks, settings,
Contractor shall show by demonstration in service t
good operating condition, and properly performing t

function.

3.4 SPARE PARTS
A. Two weeks prior to the final inspection, provide

fuses for each switch installed on this project.

3.5 ONE LI NE DI AGRAM AND SEQUENCE OF OPERATI ON

A. At final inspection, an as-built one line diagra
mounted under acrylic glass, and installed in a fra
switchgear room or in the outdoor switchgear enclos

B. Furnish a written sequence of operation for the
connected line side/load side electrical distributi
sequence of operation shall be laminated or mounted
glass, and installed in a frame mounted in the swit
the outdoor switchgear enclosure.

C. Deliver an additional four copies of the as-buil

sequence of operation to the COR

3.6 | NSTRUCTI ON
A. Furnish the services of a factory-trained techni
period for instructing personnel in the operation a
the switches and related equipment on the date requ
---END---
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SECTION 26 22 00
LOW-VOLTAGE TRANSFORMERS
PART 1 — GENERAL
1.1 DESCRIPTION
A. This section specifies the furnishing, installat
testing of low-voltage dry-type general-purpose tra
as transformers in this section.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN
Requirements that apply to all sections of Division

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C
Low-voltage conductors.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC
Requirements for personnel safety and to provide a
for possible ground fault currents.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC

1.3 QUALITY ASSURANCE
Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND S

Philadelphia VAMC
eficiencies
Bid Documents

ion, connection, and

nsformers, indicated

STALLATIONS:
26.
ONDUCTORS AND CABLES:

TRICAL SYSTEMS:

low impedance path

AL SYSTEMS: Conduit.

ERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

1.4 SUBMITTALS
A. Submit six copies of the following in accordance
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:

a. Submit sufficient information to demonstrate com
drawings and specifications.

b. Include electrical ratings, dimensions, mounting
materials, required clearances, terminations, weigh
rise, wiring and connection diagrams, plan, front,
elevations, accessories, and device nameplate data.

2. Manuals:

a. Submit, simultaneously with the shop drawings, ¢

of complete maintenance and operating manuals inclu

data sheets and wiring diagrams.

LOW-VOLTAGE TRANSFORMERS
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1) Schematic signal and control diagrams, with all terminals

identified, matching terminal identification in the

transformers.
2) Include information for testing, repair, trouble shooting,
assembly, disassembly, and factory recommended/requ ired

periodic maintenance procedures and frequency.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated mainte nance and
operating manuals two weeks prior to the final insp ection.

3. Certifications: Two weeks prior to final inspect ion, submit the
following.

a. Certification by the manufacturer that the trans formers conform
to the requirements of the drawings and specificati ons.

b. Certification by the Contractor that the transfo rmers have been

properly installed, adjusted, and tested.

1.5 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specif ication to the
extent referenced. Publications are referenced in t he text by

designation only.
B. International Code Council (ICC):

IBC-12.....uvvveeeeee. International Building Code

C. National Fire Protection Association (NFPA):
70-11..ccciiiiii. National Electrical Code (N EC)

D. National Electrical Manufacturers Association (N EMA):
TP1-02.....ccceeen. Guide for Determining Energ y Efficiency for

Distribution Transformers
TR1-00......ccccvnnnes Transformers, Regulators, a nd Reactors
E. Underwriters Laboratories, Inc. (UL):
UL 506-08............... Standard for Specialty Tran sformers
UL 1561-11.............. Dry-Type General Purpose an d Power Transformers
F. United States Department of Energy
10 CFR Part 431......... Energy Efficiency Program f or Certain
Commercial and Industrial Equipment

LOW-VOLTAGE TRANSFORMERS
262200-2
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PART 2 - PRODUCTS
2.1 TRANSFORMERS
A. Unless otherwise specified, transformers shall b
NEMA, NEC, UL and as shown on the drawings.

B. Transformers shall have the following features:

e in accordance with

1. Self-cooled by natural convection, isolating win dings, indoor dry-

type. Autotransformers will not be accepted, except as specifically
allowed for buck-boost applications.

2. Rating and winding connections shall be as shown on the drawings.

Ratings shown on the drawings are for continuous du ty without the

use of cooling fans.

4. Copper windings.

ol

. Insulation systems:
a. Transformers 30 kVA and larger: UL rated 220 °C (428 °F) system
with an average maximum rise by resistance of 150 ° C (302 °F) in

a maximum ambient of 40 °C (104 °F).

b. Transformers below 30 kVA: Same as for 30 kVA an
rated 185 °C (365 °F) system with an average maximu
resistance of 115 °C (239 °F) in a maximum ambient
°F).

6. Core and coil assemblies:

a. Rigidly braced to withstand the stresses caused
currents and rough handling during shipment.

b. Cores shall be grain-oriented, non-aging, and si

c. Coils shall be continuous windings without splic
taps.

d. Coil loss and core loss shall be minimized for e
operation.

e. Primary and secondary tap connections shall be b
type.

f. Coil windings shall have end filters or tie-down

strength.

LOW-VOLTAGE TRANSFORMERS
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7. Certified sound levels, determined in accordance

not exceed the following:

Transformer Rating Sopnd Level Rating
0- 9KVA 40 dB
10- 50 KVA 45 dB
51 - 150 KVA 50 dB
151 - 300 KVA 55 dB
301 - 500 KVA 60 dB

8. If not shown on drawings, nominal impedance shal
NEMA.

9. Single phase transformers rated 15 kVA through 2
5% full capacity taps below normal rated primary vo
transformers rated 30 kVA and larger shall have two
capacity taps above, and four 2.5% full capacity ta
rated primary voltage.

10. Core assemblies shall be grounded to their encl
flexible ground straps.
11.Enclosures:

a. Comprised of not less than code gauge steel.

b. Outdoor enclosures shall be NEMA 3R.

c. Temperature rise at hottest spot shall conform t
and shall not bake and peel off the enclosure paint
transformer has been placed in service.

d. Ventilation openings shall prevent accidental ac
components.

e. The enclosure at the factory shall be thoroughly
painted with manufacturer's prime coat and standard

12. Standard NEMA features and accessories, includi
lifting provisions, and nameplate with the wiring d
level indicated.

13.Dimensions and configurations shall conform to

for their installations.

LOW-VOLTAGE TRANSFORMERS
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14. Transformers shall meet the minimum energy effi
NEMA TP1 as listed below:

kVA Output
Rating |efficiency
(%)
15 97
30 97.5
45 97.7
75 98
112.5 98.2
150 98.3
225 98.5
300 98.6
500 98.7
750 98.8

PART 3 - EXECUTION
3.1 INSTALLATION
A. Installation of transformers shall be in accorda
recommended by the equipment manufacturer and as sh
B. Anchor transformers with rustproof bolts, nuts,
accordance with manufacturer’s instructions, and as
C. Install transformers with manufacturer's recomme
wall and adjacent equipment for air circulation. Mi
shall be 150 mm (6 inches).
D. Install transformers on vibration pads designed
noise and vibrations.

3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform tests in accordance with the manufacture
In addition, include the following:
1. Visual Inspection and Tests:
a. Compare equipment nameplate data with specificat
shop drawings.

b. Inspect physical and mechanical condition.

LOW-VOLTAGE TRANSFORMERS
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c. Inspect all field-installed bolted electrical co nnections, using
the calibrated torque-wrench method to verify tight ness of
accessible bolted electrical connections.
d. Perform specific inspections and mechanical test s as recommended
by manufacturer.
e. Verify correct equipment grounding.
f. Verify proper secondary phase-to-phase and phase -to-neutral

voltage after energization and prior to connection to loads.

3.3 FOLLOW-UP VERIFICATION

A. Upon completion of acceptance checks, settings, and tests, the
contractor shall demonstrate that the transformers are in good
operating condition, and properly performing the in tended function.

---END---

LOW-VOLTAGE TRANSFORMERS
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SECTION 26 24 13
DI STRI BUTI ON SW TCHBOARDS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installat ion, connection, and
testing of the low-voltage circuit-breaker distribu tion switchboards,

indicated as switchboard(s) in this section.

1.2 RELATED WORK

A.  Section 03 30 00, CAST-IN-PLACE CONCRETE: Requi rements for concrete
equipment pads.
B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS:
Requirements that apply to all sections of Division 26.

C. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES:
Low-voltage conductors.

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible fault currents.

E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit.

F. Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY:
Short circuit and coordination study, and requireme nts for a
coordinated electrical system.

G. Section 26 43 13, SURGE PROTECTIVE DEVICES: Surg e protective devices
for switchboards.

1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

1.4 FACTORY TESTS

A. Switchboards shall be thoroughly tested at the f actory to assure that
there are no electrical or mechanical defects. Tes ts shall be
conducted as per NEMA PB 2. Factory tests shall be certified.

B. The following additional tests shall be performe d:

1. Verify that circuit breaker sizes and types corr espond to drawings,
and the Overcurrent Protective Device Coordination Study.

DISTRIBUTION SWITCHBOARDS
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2. Verify tightness of bolted electrical connection s by calibrated
torque-wrench method in accordance with manufacture r's published
data.

3. Exercise all active components.
4. Perform an insulation-resistance test, phase to ground, on each bus
section, with phases not under test grounded, in ac cordance with

manufacturer’s published data.

5. Perform insulation-resistance tests on control w iring with respect
to ground. Applied potential shall be 500 V DC for 300-volt rated
cable and 1000 V DC for 600-volt rated cable, or as required if
solid-state components or control devices cannot to lerate the

applied voltage.

6. If applicable, verify correct function of contro | transfer relays
located in the switchboard with multiple control po wer sources.
7. Perform phasing checks on double-ended or dual-s ource switchboards

to insure correct bus phasing from each source.

C. Furnish four (4) copies of certified manufacture r's factory test
reports prior to shipment of the switchboards to e nsure that the
switchboards have been successfully tested as speci fied.

1.5 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:

a. Switchboard shop drawings shall be submitted sim ultaneously with
or after the Overcurrent Protective Device Coordina tion Study.
b. Submit sufficient information to demonstrate com pliance with

drawings and specifications.
c. Prior to fabrication of switchboards, submit the following data
for approval:
1) Complete electrical ratings.
2) Circuit breaker sizes.
3) Interrupting ratings.
4) Safety features.
5) Accessories and nameplate data.
6) Switchboard one line diagram, showing ampere rat ing, number of

bars per phase and neutral in each bus run (horizon tal and

DISTRIBUTION SWITCHBOARDS
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vertical), bus spacing, equipment ground bus, and b us
material.
7) Elementary and interconnection wiring diagrams.
8) Technical data for each component.
9) Dimensioned exterior views of the switchboard.
10) Dimensioned section views of the switchboard.
11) Floor plan of the switchboard.
12) Foundation plan for the switchboard.
13) Provisions and required locations for external conduit and
wiring entrances.

14) Approximate design weights.

2. Manuals:
a. Submit, simultaneously with the shop drawings, ¢ ompanion copies
of complete maintenance and operating manuals, incl uding
technical data sheets, wiring diagrams, and informa tion for

ordering replacement parts.
1) Schematic signal and control diagrams, with all terminals

identified, matching terminal identification in the

switchboard.
2) Include information for testing, repair, trouble shooting,
assembly, disassembly, and factory recommended/requ ired

periodic maintenance procedures and frequency.

3) Provide a replacement and spare parts list. Incl ude a list of
tools and instruments for testing and maintenance p urposes.
b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated mainte nance and
operating manuals two weeks prior to the final insp ection.
3. Certifications: Two weeks prior to final inspect ion, submit the
following.
a. Certification by the manufacturer that the switc hboards conform
to the requirements of the drawings and specificati ons.
b. Certification by the Contractor that the switchb oards have been

properly installed, adjusted, and tested.

1.6 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including amendments, addenda, revisions,

supplements and errata) form a part of this specifi cation to the extent

DISTRIBUTION SWITCHBOARDS
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referenced. Publications are referenced in the tex t by basic

designation only.

B. Institute of Engineering and Electronic Engineer s (IEEE):
C37.13-08............... Low Voltage AC Power Circui t Breakers Used in
Enclosures
C57.13-08............... Instrument Transformers
C62.41.1-03............. Surge Environment in Low-vo ltage (1000V and

less) AC Power Circuits
C62.45-92............... Surge Testing for Equipment connected to Low-
Voltage AC Power Circuits

C. International Code Council (ICC):

IBC-12....ouviieeeeeee. International Building Code

D. National Electrical Manufacturer's Association ( NEMA):
PB-2-06................. Deadfront Distribution Swit chboards
PB-2.1-07............... Proper Handling, Installati on, Operation, and

Maintenance of Deadfront Distribution
Switchboards Rated 600 Volts or Less

E. National Fire Protection Association (NFPA):

70-11..ccciiiiee. National Electrical Code (N EC)
F. Underwriters Laboratories, Inc. (UL):
67-09.....cccceveeenn. Panelboards
489-09......ccevveeenn. Molded-Case Circuit Breaker s, Molded-Case
Switches, and Circuit-Breaker Enclosures
891-05......ccccuenee. Switchboards

PART 2 - PRODUCTS

2.1 CGENERAL
A. Shall be in accordance with ANSI, IEEE, NEMA, NF PA, UL, as shown on the
drawings, and have the following features:

1. Switchboard shall be a complete, grounded, conti nuous-duty, integral
assembly, dead-front, dead-rear, self-supporting, i ndoor type
switchboard assembly. Incorporate devices shown on the drawings and
all related components required to fulfill operatio nal and

functional requirements.

2. Ratings shall not be less than shown on the draw ings. Short circuit
ratings shall not be less than the available fault current shown in
the Overcurrent Protective Device Coordination Stud y.

DISTRIBUTION SWITCHBOARDS
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3. Switchboard shall conform to the arrangements an d details shown on
the drawings. Circuit breakers shall be provided a s shown on the
drawings.

4. Switchboards shall be assembled, connected, and wired at the factory
so that only external circuit connections are requi red at the
construction site. Split the structure only as requ ired for shipping
and installation. Packaging shall provide adequate protection

against rough handling during shipment.

5. All non-current-carrying parts shall be grounded per Section 26 05
26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS fo r additional
requirements.

6. Series rated switchboards are not allowed.

2.2 BASI C ARRANGEMENT
A.  Type 1: Switchboard shall be front accessible wi th the following
features:
1. Device mounting:
a. Main breaker: Individually mounted and compartme nted or group
mounted with feeder breakers.
b. Feeder breakers: Group mounted.
2. Section alignment: As shown on the drawings.
3. Accessibility:
a. Main section line and load terminals: Front and side.
b. Distribution section line and load terminals: Fr ont.
c¢. Through bus connections: Front and end.
4. Bolted line and load connections.

5. Full height wiring gutter covers for access to w iring terminals.

2. 3 HOUSI NG
A. Shall have the following features:
1. Frames and enclosures:

a. The assembly shall be braced with reinforcing gu ssets using
bolted connectionsto assure rectangular rigidity.

b. The enclosure shall be steel, leveled, and not | ess than the
gauge required by applicable publications.

c. Die-pierce the holes for connecting adjacent str uctures to insure
proper alignment, and to allow for future additions

d. All bolts, nuts, and washers shall be zinc-plate d steel.

DISTRIBUTION SWITCHBOARDS
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B. Finish:
1. All metal surfaces shall be thoroughly cleaned,
factory primed prior to applying baked enamel or la
2. Provide a light gray finish for indoor switchboa

2.4 BUSES
A. Bus Bars and Interconnections:

1. Provide copper phase and neutral buses, fully ra
as shown on the drawings for the entire length of t
Bus laminations shall have a minimum of 6 mm (1/4 i

2. Mount the buses on appropriately spaced insulato
withstand the available short circuit currents.

3. The bus and bus compartment shall be designed so
NEMA standard temperature rises are not exceeded.

4. Install a copper ground bus the full length of t
assembly.

5. Main Bonding Jumper: An un-insulated copper bus,
drawings, shall interconnect the neutral and ground
switchboard is used to establish the system common

6. All bolts, nuts, and washers shall be zinc-plate
be torqued to the values recommended by the manufac

7. Make provisions for future bus extensions by mea

other approved method.

2.5 MAIN Cl RCU T BREAKERS
A. Type | or Type Il Switchboards: Provide molded c
breakers as shown on the drawings. Circuit breakers
state adjustable trip type.
1. Trip units shall have field adjustable tripping
follows:
a. Long time pickup.
b. Long time delay.
c. Short time pickup.
d. Short time delay.
e. Instantaneous.
f.  Ground fault pickup.
g. Ground fault delay.

DISTRIBUTION SWITCHBOARDS
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2. Breakers with same frame size shall be interchan
other.

3.  Breakers shall be fully rated as indicated on dr
B. Type Il Switchboards: Provide main power circuit

the drawings. Circuit breakers shall be the solid s

type.

1. General: Circuit breakers shall be dead front, d
energy type with solid state trip devices. Arcing ¢
renewable.

2. Rating: Circuit breakers shall be 3 pole, 600 V
cycle with frame size, trip rating and functions, a
as shown on drawings. Breakers shall have 30 cycle
current ratings.

3. Drawout Mounting: Provide a racking mechanism to
the breaker in the connected, test, or disconnected
Provide an interlock to prevent movement of the bre
of the connected position unless the breaker is tri

4. Trip Devices: Breakers shall be electrically and
free and shall have trip devices in each pole. Unl
indicated on drawings, each breaker shall have over
short-circuit, and integral ground fault trip devic
shall be of the solid state type with adjustable pi
with both long time and short time elements, and in
testing provisions. Devices shall have time-delay b
Long-time delay element shall have inverse time cha
Main circuit breakers shall not have instantaneous

5. Position Indicator: Provide a mechanical indicat
front of the unit to indicate whether the breaker i

6. Trip Button: Equip each breaker with a mechanica
accessible from the front of the door.

7. Padlocking: Provisions shall be included for pad
in the open position.

8. Operation: Unless otherwise indicated herein or
breakers shall be manually operated. Breakers large

ampere frame size shall be electrically operated.

2.6 FEEDER CI RCU T BREAKERS

A. Provide molded case circuit breakers as shown on

DISTRIBUTION SWITCHBOARDS
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B. Non-adjustable Trip Molded Case Circuit Breakers

1. Molded case circuit breakers shall have automati
adjustable, inverse time characteristics, and insta
trip.

2. Breaker features shall be as follows:
a. A rugged, integral housing of molded insulating
b. Silver alloy contacts.
c. Arc quenchers and phase barriers for each pole.
d. Quick-make, quick-break, operating mechanisms.
e. A trip element for each pole, thermal magnetic t

time delay and instantaneous characteristics, a com

for all poles and a single operator.
f. Electrically and mechanically trip free.
g. An operating handle which indicates ON, TRIPPED,
positions.
h. Line and load connections shall be bolted.
i. An overload on one pole of a multipole breaker s
automatically cause all the poles of the breaker to
C. Adjustable Trip Molded Case Circuit Breakers:
1. Provide molded case, solid state adjustable trip
breakers.
2. Trip units shall have field adjustable tripping
follows:
a. Long time pickup.
b. Long time delay.
c. Short time pickup.
d. Short time delay.
e. Instantaneous.
f.  Ground fault pickup.
g. Ground fault delay.
3. Breakers with same frame size shall be interchan

other.

2.7 SURGE PROTECTI VE DEVI CES
A. Refer to Section 26 43 13, SURGE PROTECTIVE DEVI
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2.8 OTHER EQUI PMENT
A. Furnish tools and accessories required for circu

switchboard test, inspection, maintenance, and prop

2.11 CONTROL W RI NG
A. Switchboard control wires shall not be less than
volt rated. Install wiring complete at the factory,
and protected. Provide separate control circuit fu

compartment and locate for ease of access and maint

2.12 NAMEPLATES AND M M C BUS
A. Nameplates: For Normal Power system, provide lam
resin with white core with 12 mm (1/2 inch) engrave
nameplates next to each circuit breaker. For Essen
System, provide laminated red phenolic resin with w
(1/2 inch) engraved lettered nameplates next to eac

Nameplates shall indicate equipment served, spaces,

accordance with one line diagram shown on drawings.

mounted with plated screws on front of breakers or
enclosure next to breakers. Mounting nameplates on
not acceptable.

B. Mimic Bus: Provide an approved mimic bus on fron
assembly. Color shall be black for the Normal Power
the Essential Electrical System, either factory-pai
metal strips. Plastic tape shall not be used. Use s
one line diagram shown on drawings. Plastic or meta

mounted with plated screws.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. Install switchboards in accordance with the NEC,
drawings, and as recommended by the manufacturer.
B. Anchor switchboards with rustproof bolts, nuts,
than 13 mm (1/2 inch) diameter, in accordance with
instructions, and as shown on drawings.
C. Interior Location. Mount switchboard on concret
otherwise indicated, the slab shall be at least 100

thick. The top of the concrete slab shall be approx

DISTRIBUTION SWITCHBOARDS
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inches) above finished floor. Edges above floor sha
inch) chamfer. The slab shall be of adequate size t
200 mm (8 inches) beyond the equipment. Provide con
cable entrance space required by the equipment to b
voids around conduit openings in slab with water- a
caulking or sealant. Cut off and bush conduits 75 m
slab surface. Concrete work shall be as specified i
CAST-IN-PLACE CONCRETE.

3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform in accordance with the manufacturer's re
addition, include the following:
1. Visual Inspection and Tests:
a. Compare equipment nameplate data with specificat
shop drawings.
b. Inspect physical, electrical, and mechanical con
c. Verify appropriate anchorage, required area clea
correct alignment.
d. Verify that circuit breaker sizes and types corr
approved shop drawings.
e. Verifying tightness of accessible bolted electri
by calibrated torque-wrench method, or performing t
survey after energization.
f. Vacuum-clean switchboard enclosure interior. Cl
enclosure exterior.
g. Inspect insulators for evidence of physical dama
contaminated surfaces.
h. Verify correct shutter installation and operatio
i. Exercise all active components.
j- Verify the correct operation of all sensing devi
indicating devices.
k. Verify that vents are clear.
2. Electrical tests:
a. Perform insulation-resistance tests on each bus
b. Perform insulation-resistance test on control wi
perform this test on wiring connected to solid-stat

DISTRIBUTION SWITCHBOARDS
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c. Perform phasing check on double-ended switchboar ds to ensure

correct bus phasing from each source.

3.3 FOLLOW UP VERI FI CATI ON

A. Upon completion of acceptance checks, settings, and tests, the
Contractor shall show by demonstration in service t hat the switchboard
is in good operating condition and properly perform ing the intended
function.

3.4 WARNI NG SI GN

A. Mount on each entrance door of the switchboard r oom, approximately 1500
mm (5 feet) above grade or floor , a clearly lettered warning sign for
warning personnel. The sign shall be attached with rustproof metal
screws.

3.5 ONE LI NE DI AGRAM AND SEQUENCE OF OPERATI ON

A. At final inspection, an as-built one line diagra m shall be laminated or
mounted under acrylic glass, and installed in a fra me mounted in the
switchboard room or in the outdoor switchboard encl osure.

B. Deliver an additional four copies of the as-buil t one line diagram to
the COR.

3.6 AS-LEFT TRIP UNIT SETTI NGS

A. The trip unit settings shall be set in the field by an authorized
representative of the switchboard manufacturer per the approved
Electrical System Protective Device Study in accord ance with Section 26
05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY.

B. Post a durable copy of the "as-left" trip unit s ettings in a convenient
location in the switchboard room Deliver four addit ional copies of the
settings to the COR. Furnish this information prior to the activation

of the switchboard.

3.7 INSTRUCTI ON

A. Furnish the services of a factory-trained techni cian for one, 4-hour
training period for instructing personnel in the ma intenance and
operation of the switchboards, on the dates request ed by the COR.

---END---

DISTRIBUTION SWITCHBOARDS
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SECTION 26 24 16

PANEL BOARDS
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installat ion, and connection of
panelboards.
1.2 RELATED WORK
A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS:
Requirements that apply to all sections of Division 26.

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES:
Low-voltage conductors.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground fault currents.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits.

E. Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY:
Short circuit and coordination study, and requireme nts for a
coordinated electrical system.

F. Section 26 43 13, SURGE PROTECTIVE DEVICES: Surg e protective devices

integral to panelboards.

1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate com pliance with

drawings and specifications.

b. Include electrical ratings, dimensions, mounting details,
materials, required clearances, terminations, weigh t, circuit
breakers, wiring and connection diagrams, accessori es, and

nameplate data.

2. Manuals:

PANELBOARDS
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a. Submit, simultaneously with the shop drawings, ¢ omplete
maintenance and operating manuals including technic al data
sheets, wiring diagrams, and information for orderi ng circuit

breakers and replacement parts.

1) Include schematic diagrams, with all terminals i dentified,
matching terminal identification in the panelboards

2) Include information for testing, repair, trouble shooting,

assembly, and disassembly.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated mainte nance and
operating manuals two weeks prior to the final insp ection.

3. Certifications: Two weeks prior to final inspect ion, submit the
following.

a. Certification by the manufacturer that the panel boards conform to

the requirements of the drawings and specifications
b. Certification by the Contractor that the panelbo ards have been

properly installed, adjusted, and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specif ication to the
extent referenced. Publications are referenced in t he text by

designation only.
B. International Code Council (ICC):

IBC-12.....uvvvvveeee. International Building Code
C. National Electrical Manufacturers Association (N EMA):
PB 1-11................. Panelboards
250-08.................. Enclosures for Electrical E quipment (1,000V
Maximum)

D. National Fire Protection Association (NFPA):

70-11.cccieiiee. National Electrical Code (N EC)

70E-12.....ccceeeee.n. Standard for Electrical Saf ety in the Workplace
E. Underwriters Laboratories, Inc. (UL):

50-95....ccciiiiienn. Enclosures for Electrical E gquipment

67-09....cccccviniennn. Panelboards

489-09.......cccveene Molded Case Circuit Breaker s and Circuit

Breaker Enclosures

PANELBOARDS
262416-2



VA Project No. 642-11-103 Philadelphia VAMC
AE Works Project No. 12022 Correct Electrical D eficiencies
Bid Documents

PART 2 - PRODUCTS
2.1 GENERAL REQUI REMENTS
A. Panelboards shall be in accordance with NEC, NEM A, UL, as specified,
and as shown on the drawings.

B. Panelboards shall have main breaker or main lugs , bus size, voltage,
phases, number of circuit breaker mounting spaces, top or bottom feed,
flush or surface mounting, branch circuit breakers, and accessories as

shown on the drawings.
C. Panelboards shall be completely factory-assemble d with molded case
circuit breakers and integral accessories as shown on the drawings or

specified herein.

D. Non-reduced size copper bus bars, rigidly suppor ted on molded
insulators, and fabricated for bolt-on type circuit breakers.
E. Bus bar connections to the branch circuit breake rs shall be the

“distributed phase” or “phase sequence” type.

F. Mechanical lugs furnished with panelboards shall be cast, stamped, or
machined metal alloys listed for use with the condu ctors to which they
will be connected.

G. Neutral bus shall be 100% rated, mounted on insu lated supports.

H. Grounding bus bar shall be equipped with screws or lugs for the

connection of equipment grounding conductors.

I. Bus bars shall be braced for the available short -circuit current as
shown on the drawings, but not be less than 10,000 A symmetrical for
120/208 V and 120/240 V panelboards, and 14,000 A s ymmetrical for
277/480 V panelboards.

J. In two-section panelboards, the main bus in each section shall be full
size. The first section shall be furnished with sub feed lugs on the
line side of main lugs only, or through-feed lugs f or main breaker type
panelboards, and have field-installed cable connect ions to the second
section as shown on the drawings. Panelboard sectio ns with tapped bus

or crossover bus are not acceptable.

K. Series-rated panelboards are not permitted.

2.2 ENCLOSURES AND TRI M5

A. Enclosures:

PANELBOARDS
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1. Provide galvanized steel enclosures, with NEMA r
the drawings or as required for the environmental ¢
which installed.

2. Enclosures shall not have ventilating openings.

3. Enclosures may be of one-piece formed steel or o
with end and side panels welded, riveted, or bolted

4. Provide manufacturer’'s standard option for prepu
top and bottom endwalls.

5. Include removable inner dead front cover, indepe
panelboard cover.

B. Trims:

1. Hinged “door-in-door” type.

2. Interior hinged door with hand-operated latch or
required to provide access only to circuit breaker
handles, not to energized parts.

3. Outer hinged door shall be securely mounted to t
enclosure with factory bolts, screws, clips, or oth
requiring a key or tool for entry. Hand-operated la
acceptable.

4. Inner and outer doors shall open left to right.

5. Trims shall be flush or surface type as shown on

2.3 MOLDED CASE Cl RCUI T BREAKERS

A. Circuit breakers shall be per UL, NEC, as shown
specified.

B. Circuit breakers shall be bolt-on type.

C. Circuit breakers shall have minimum interrupting
withstand the available fault current, but not less
1. 120/208 V Panelboard: 10,000 A symmetrical.
2.277/480 V Panelboard: 14,000 A symmetrical.

D. Circuit breakers shall have automatic, trip free
inverse time, and instantaneous magnetic trips for
frame. Circuit breakers with 400 A frames and above
trip, adjustable from 5x to 10x. Breaker trip setti

the field, based on the approved protective device

in Section 26 05 71, ELECTRICAL SYSTEM PROTECTIVE D

E. Circuit breaker features shall be as follows:

PANELBOARDS
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1. A rugged, integral housing of molded insulating material.

2. Silver alloy contacts.

3. Arc quenchers and phase barriers for each pole.

4. Quick-make, quick-break, operating mechanisms.

5. A trip element for each pole, thermal magnetic t ype with long time
delay and instantaneous characteristics, a common t rip bar for all

poles and a single operator.

6. Electrically and mechanically trip free.

7. An operating handle which indicates closed, trip ped, and open
positions.
8. An overload on one pole of a multi-pole breaker shall automatically

cause all the poles of the breaker to open.

9. Ground fault current interrupting breakers, shun t trip breakers,
lighting control breakers (including accessories to switch line
currents), or other accessory devices or functions shall be provided

where shown on the drawings.
10.  For circuit breakers being added to existing pa nelboards, coordinate
the breaker type with existing panelboards. Modify the panel

directory accordingly.

2.4 SURGE PROTECTI VE DEVI CES

A. Where shown on the drawings, furnish panelboards with integral surge
protective devices. Refer to Section 26 43 13, SURG E PROTECTIVE
DEVICES.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. Installation shall be in accordance with the man ufacturer’s
instructions, the NEC, as shown on the drawings, an d as specified.
B. Locate panelboards so that the present and futur e conduits can be

conveniently connected.

D. Install a printed schedule of circuits in each p anelboard after
approval by the COR. Schedules shall reflect final load descriptions,
room numbers, and room names connected to each circ uit breaker.
Schedules shall be printed on the panelboard direct ory cards and be

installed in the appropriate panelboards

E. Mount panelboards such that the maximum height o f the top circuit
breaker above the finished floor shall not exceed 1 980 mm (78 inches).
PANELBOARDS
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F. Provide blank cover for each unused circuit brea ker mounting space.

G. For panelboards located in areas accessible to t he public, paint the
exposed surfaces of the trims with finishes to matc h surrounding
surfaces after the panelboards have been installed. Do not paint
nameplates.

H. Rust and scale shall be removed from the inside of existing enclosures
where new interior components are to be installed. Paint inside of
enclosures with rust-preventive paint before the ne w interior
components are installed. Provide new trim. Trim sh all fit tight to the
enclosure.

3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform in accordance with the manufacturer's re commendations. In
addition, include the following:
1. Visual Inspection and Tests:
a. Compare equipment nameplate data with specificat ions and approved

shop drawings.

b. Inspect physical, electrical, and mechanical con dition.
c. Verify appropriate anchorage and required area c learances.
d. Verify that circuit breaker sizes and types corr espond to

approved shop drawings.

e. To verify tightness of accessible bolted electri cal connections,
use the calibrated torque-wrench method or perform thermographic
survey after energization.

f. Vacuum-clean enclosure interior. Clean enclosur e exterior.

3.3 FOLLOW UP VERI FI CATI ON

A. Upon completion of acceptance checks, settings, and tests, the
Contractor shall demonstrate that the panelboards a re in good operating
condition and properly performing the intended func tion.

---END---
PANELBOARDS
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SECTION 26 29 21
ENCLOSED SW TCHES AND Cl RCU T BREAKERS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installat ion, and connection of
fused and unfused disconnect switches (indicated as switches in this
section), and separately-enclosed circuit breakers for use in

electrical systems rated 600 V and below.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS:
Requirements that apply to all sections of Division 26.

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES:
Low-voltage conductors.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground faults.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits.

E. Section 26 24 16, PANELBOARDS: Molded-case circu it breakers.

1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate com pliance with
drawings and specifications.

b. Submit the following data for approval:

1) Electrical ratings, dimensions, mounting details , materials,
required clearances, terminations, weight, fuses, ¢ ircuit
breakers, wiring and connection diagrams, accessori es, and

device nameplate data.

2. Manuals:

ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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a. Submit complete maintenance and operating manual s including
technical data sheets, wiring diagrams, and informa tion for
ordering fuses, circuit breakers, and replacement p arts.

1) Include schematic diagrams, with all terminals i dentified,
matching terminal identification in the enclosed sw itches and
circuit breakers.

2) Include information for testing, repair, trouble shooting,
assembly, and disassembly.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated mainte nance and
operating manuals two weeks prior to the final insp ection.

3. Certifications: Two weeks prior to final inspect ion, submit the
following.

a. Certification by the manufacturer that the enclo sed switches and
circuit breakers conform to the requirements of the drawings and
specifications.

b. Certification by the Contractor that the enclose d switches and
circuit breakers have been properly installed, adju sted, and
tested.

1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specif ication to the
extent referenced. Publications are referenced in t he text by

designation only.
B. International Code Council (ICC):

IBC-12....ouveieeeeen. International Building Code

C. National Electrical Manufacturers Association (N EMA):
FUI-07....oviiiieeee. Low Voltage Cartridge Fuses
KSI-06.......c.cue... Enclosed and Miscellaneous Distribution

Equipment Switches (600 Volts Maximum)

D. National Fire Protection Association (NFPA):

70-11..ccciiiiiin. National Electrical Code (N EC)
E. Underwriters Laboratories, Inc. (UL):

98-07...cvvvivrreenn Enclosed and Dead-Front Swi tches

248-00.................. Low Voltage Fuses

ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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489-09......cceunvveee. Molded Case Circuit Breaker

Breaker Enclosures

PART 2 - PRODUCTS
2.1 FUSED SW TCHES RATED 600 AMPERES AND LESS
A. Switches shall be in accordance with NEMA, NEC,
as shown on the drawings.
B. Shall be NEMA classified General Duty (GD) for 2
classified Heavy Duty (HD) for 480 V switches.
C. Shall be horsepower (HP) rated.
D. Shall have the following features:
1. Switch mechanism shall be the quick-make, quick-
2. Copper blades, visible in the open position.
3. An arc chute for each pole.
4. External operating handle shall indicate open an
and have lock-open padlocking provisions.
5. Mechanical interlock shall permit opening of the
switch is in the open position, defeatable to permi
6. Fuse holders for the sizes and types of fuses sp
7. Solid neutral for each switch being installed in
includes a neutral conductor.
8. Ground lugs for each ground conductor.
9. Enclosures:
a. Shall be the NEMA types shown on the drawings.
b. Where the types of switch enclosures are not sho
the NEMA types most suitable for the ambient enviro
conditions.
c. Shall be finished with manufacturer’s standard g

paint over pretreated steel.

2.2 UNFUSED SW TCHES RATED 600 AMPERES AND LESS

A. Shall be the same as fused switches, but without
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d closed positions,
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t inspection.
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a circuit which
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nmental

ray baked enamel

provisions for fuses.

2.3 FUSED SW TCHES RATED OVER 600 AMPERES TO 1200 AMPERES

A. Shall be the same as fused switches, and shall b
Duty (HD).

e NEMA classified Heavy

ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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2.4 MOTOR RATED TOGGLE SW TCHES

A. Type 1, general purpose for single-phase motors rated up to 1
horsepower.

B. Quick-make, quick-break toggle switch with exter nal reset button and
thermal overload protection matched to nameplate fu ll-load current of

actual protected motor.

2.5 CARTRI DGE FUSES
A. Shall be in accordance with NEMA FU 1.
B. Feeders: Class RK1, time delay.
D. Motor Branch Circuits: Class RK1, time delay.
E. Other Branch Circuits: Class RK1, time delay.
F. Control Circuits: Class CC, time delay.

2.6 SEPARATELY- ENCLOSED CI RCU T BREAKERS

A. Provide circuit breakers in accordance with the applicable requirements
in Section 26 24 16, PANELBOARDS.

B. Enclosures shall be the NEMA types shown on the drawings. Where the
types are not shown, they shall be the NEMA type mo st suitable for the

ambient environmental conditions.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A. Installation shall be in accordance with the man ufacturer’s
instructions, the NEC, as shown on the drawings, an d as specified.

B. Fused switches shall be furnished complete with fuses. Arrange fuses
such that rating information is readable without re moving the fuses.

3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform in accordance with the manufacturer's re commendations. In
addition, include the following:
1. Visual Inspection and Tests:
a. Compare equipment nameplate data with specificat ions and approved
shop drawings.
b. Inspect physical, electrical, and mechanical con dition.
c. Verify tightness of accessible bolted electrical connections by
calibrated torque-wrench method.

d. Vacuum-clean enclosure interior. Clean enclosur e exterior.

ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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3. 3 SPARE PARTS
A. Two weeks prior to the final inspection, furnish one complete set of
spare fuses for each fused disconnect switch instal led on the project.
Deliver the spare fuses to the COR.
---END---

ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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SECTI ON 26 43 13
SURGE PROTECTI VE DEVI CES

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installat ion, and connection of
Type 2 Surge Protective Devices, as defined in NFPA 70, and indicated
as transient voltage surge suppression or TVSSin t his section.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS:
Requirements that apply to all sections of Division 26.

B. Section 26 24 13, DISTRIBUTION SWITCHBOARDS: For factory-installed or
external TVSS.

C. Section 26 24 16, PANELBOARDS: For factory-insta lled or external TVSS.

1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate com pliance with

drawings and specifications.

b. Include electrical ratings and device nhameplate data.
2. Manuals:
a. Submit, simultaneously with the shop drawings, ¢ ompanion copies
of complete maintenance and operating manuals inclu ding technical
data sheets, wiring diagrams, and information for o rdering

replacement parts.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated mainte nance and
operating manuals two weeks prior to the final insp ection.

3. Certifications: Two weeks prior to final inspect ion, submit the
following.

SURGE PROTECTIVE DEVICE
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a. Certification by the manufacturer that the TVSS conforms to the
requirements of the drawings and specifications.
b. Certification by the Contractor that the TVSS ha s been properly
installed.

1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplement and errata) form a part of this specific ation to the extent
referenced. Publications are referenced in the text by the basic

designation only.
B. Institute of Engineering and Electronic Engineer s (IEEE):
IEEE C62.41.2-02........ Recommended Practice on Cha racterization of
Surges in Low-Voltage (1000 V and Less) AC
Power Circuits
IEEE C62.45-03.......... Recommended Practice on Sur ge Testing for
Equipment Connected to Low-Voltage (1000 V and
Less) AC Power Circuits
C. National Fire Protection Association (NFPA):
70-11..cciiiiiii. National Electrical Code (N EC)
D. Underwriters Laboratories, Inc. (UL):
UL 1283-05.............. Electromagnetic Interferenc e Filters
UL 1449-06.............. Surge Protective Devices

PART 2 - PRODUCTS
2.1 SW TCHGEAR/ SW TCHBOARD TVSS
A. General Requirements:
1. Comply with IEEE and UL.

2. Modular design with field-replaceable modules, o r non-modular
design.

3. Fuses, rated at 200 kA interrupting capacity.

4. Bolted compression lugs for internal wiring.

5. Integral disconnect switch.

6. Redundant suppression circuits.

7. LED indicator lights for power and protection st atus.

8. Audible alarm, with silencing switch, to indicat e when protection
has failed.

SURGE PROTECTIVE DEVICE
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9. Form-C contacts rated at 5 A and 250-V ac, one n
normally closed, for remote monitoring of protectio
Contacts shall reverse on failure of any surge dive
on opening of any current-limiting device.

10. Four-digit transient-event counter.

B. Surge Current per Phase: Minimum 240kA per phas

2.2 PANELBOARD TVSS
A. General Requirements:
1. Comply with UL 1449 and IEEE C62.41.2.
2. Modular design with field-replaceable modules, o
design.
. Fuses, rated at 200 KA interrupting capacity.
. Bolted compression lugs for internal wiring.
. Integral disconnect switch.
. Redundant suppression circuits.

. LED indicator lights for power and protection st

o N o 0o~ W

. Audible alarm, with silencing switch, to indicat
has failed.

9. Form-C contacts rated at 5 A and 250-V ac, one n
normally closed, for remote monitoring of protectio
Contacts shall reverse on failure of any surge dive
on opening of any current-limiting device.

10. Four-digit transient-event counter.

B. Surge Current per Phase: Minimum 120kA per phas

2.3 ENCLOSURES
A. Enclosures: NEMA 1.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. Factory-installed TVSS: Switchgear, switchboard,
manufacturer shall install TVSS at the factory.
B. Field-installed TVSS: Contractor shall install T
buses between TVSS and points of attachment as shor
possible. Do not exceed manufacturer's recommended
not bond neutral and ground.

SURGE PROTECTIVE DEVICE
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1. Provide a circuit breaker as a dedicated disconn ecting means for

TVSS as shown on drawings.

C. Do not perform insulation resistance tests on sw itchgear, switchboards,
panelboards, or feeders with the TVSS connected. D isconnect TVSS
before conducting insulation resistance tests, and reconnect TVSS
immediately after insulation resistance tests are c omplete.

3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform in accordance with the manufacturer's re commendations. In
addition, include the following:
1. Visual Inspection and Tests:
a. Compare equipment nameplate data with specificat ions and approved

shop drawings.

b. Inspect physical, electrical, and mechanical con dition.

c. Verify that disconnecting means and feeder size and maximum
length to TVSS corresponds to approved shop drawing S.

d. Verifying tightness of accessible bolted electri cal connections

by calibrated torque-wrench method.
e. Vacuum-clean enclosure interior. Clean enclosur e exterior.
f. Verify the correct operation of all sensing devi ces, alarms, and

indicating devices.

3.3 FOLLOW UP VERI FI CATI ON

A. After completion of acceptance checks and tests, the Contractor shall
show by demonstration in service that TVSS are in g ood operating
condition and properly performing the intended func tion.

3.4 I NSTRUCTI ON

A. Provide the services of a factory-trained techni cian for one 2-hour
training period for instructing personnel in the ma intenance and
operation of the TVSS, on the date requested by the COR

---END---

SURGE PROTECTIVE DEVICE
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SECTI ON 26 51 00
I NTERI OR LI GHTI NG
PART 1 - GENERAL
1.1 DESCRI PTI ON:
A. This section specifies the furnishing, installat ion, and connection of
the interior lighting systems. The terms “lighting fixture,”
“fixture,” and “luminaire” are used interchangeably

1.2 RELATED WORK

A. Section 01 74 19, CONSTRUCTION WASTE MANAGEMENT: Disposal of lamps.

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS:
Requirements that apply to all sections of Division 26.

C. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES:
Low-voltage conductors.

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
to ground for possible ground fault currents.

E. Section 26 27 26, WIRING DEVICES: Wiring devices used for control of
the lighting systems.

1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit the following information for each type o f lighting
fixture designated on the LIGHTING FIXTURE SCHEDULE , arranged in
order of lighting fixture designation.
b. Material and construction details, include infor mation on housing
and optics system.
c. Physical dimensions and description.
d. Wiring schematic and connection diagram.
e. Installation details.

f. Energy efficiency data.

INTERIOR LIGHTING
265100-1
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g. Photometric data based on laboratory tests compl
Lighting Measurements testing and calculation guide

h. Lamp data including lumen output (initial and me
rendition index (CRI), rated life (hours), and colo
(degrees Kelvin).

i. Ballast data including ballast type, starting me
temperature, ballast factor, sound rating, system w
total harmonic distortion (THD).

2. Manuals:

a. Submit, simultaneously with the shop drawings, ¢
maintenance and operating manuals, including techni
sheets, wiring diagrams, and information for orderi
parts.

b. If changes have been made to the maintenance and
manuals originally submitted, submit updated mainte
operating manuals two weeks prior to the final insp

3. Certifications: Two weeks prior to final inspect
following.

a. Certification by the Contractor that the interio

systems have been properly installed and tested.

1.5 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including amendments,
supplements, and errata) form a part of this specif
extent referenced. Publications are referenced in t
designation only.
B. American National Standards Institute (ANSI):
C78.1-91................ Fluorescent Lamps - Rapid-S

Correct Electrical D
Bid Documents

Philadelphia VAMC

eficiencies

ying with IES
s.
an), color

r temperature

thod, ambient

atts, and

omplete
cal data

ng replacement

operating
nance and

ection.

ion, submit the

r lighting

addenda, revisions,
ication to the

he text by

tart Types -

Dimensional and Electrical Characteristics

C78.376-01.............. Chromaticity of Fluorescent
C. American Society for Testing and Materials (ASTM

C635-07.....ceeun.. Manufacture, Performance, a

Lamps

nd Testing of Metal

Suspension Systems for Acoustical Tile and Lay-

in Panel Ceilings
D. Environmental Protection Agency (EPA):
40 CFR 261.............. Identification and Listing

E. Federal Communications Commission (FCC):

INTERIOR LIGHTING
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CFR Title 47, Part 15...Radio Frequency Devices

CFR Title 47, Part 18...Industrial, Scientific, and Medical Equipment
F. llluminating Engineering Society (IES):
LM-79-08................ Electrical and Photometric Measurements of
Solid-State Lighting Products
LM-80-08................ Measuring Lumen Maintenance of LED Light
Sources
LM-82-12................ Characterization of LED Lig ht Engines and LED

Lamps for Electrical and Photometric Properties

as a Function of Temperature

G. Institute of Electrical and Electronic Engineers (IEEE):
C62.41-91............... Surge Voltages in Low Volta ge AC Power Circuits
H. International Code Council (ICC):
IBC-12.....uvvvveeeee. International Building Code
I. National Fire Protection Association (NFPA):
70-11..ccciiiiii. National Electrical Code (N EC)
101-12....cee Life Safety Code
J. National Electrical Manufacturer's Association ( NEMA):
C82.1-04................ Lamp Ballasts — Line Freque ncy Fluorescent Lamp
Ballasts
C82.2-02................ Method of Measurement of Fl uorescent Lamp
Ballasts
C82.4-02................ Lamp Ballasts - Ballasts fo r High-Intensity

Discharge and Low-Pressure Sodium (LPS) Lamps
(Multiple-Supply Type)

C82.11-11............... Lamp Ballasts - High Freque ncy Fluorescent Lamp
Ballasts

LL-9-09......cvvvveeeee. Dimming of T8 Fluorescent L ighting Systems

SSL-1-10................ Electronic Drivers for LED Devices, Arrays, or
Systems

K. Underwriters Laboratories, Inc. (UL):

496-08.......ccceeene... Lampholders

542-0599................ Fluorescent Lamp Starters

844-12................. Luminaires for Use in Hazar dous (Classified)
Locations

924-12.......cccee. Emergency Lighting and Powe r Equipment

935-01.....ccceeennnn. Fluorescent-Lamp Ballasts

INTERIOR LIGHTING
265100-3
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1029-94................. High-Intensity-Discharge La
1029A-06................ Ignitors and Related Auxili
Ballasts
1598-08.........c..... Luminaires
1574-04................. Track Lighting Systems
2108-04................. Low-Voltage Lighting System
8750-09................. Light Emitting Diode (LED)

Use in Lighting Products
PART 2 - PRODUCTS
2.1 LI GHTI NG FI XTURES

A. Shall be in accordance with NFPA, UL, as shown o
specified.
B. Sheet Metal:

1. Shall be formed to prevent warping and sagging.
lens frame shall be true, straight (unless intentio
and parallel to each other as designed.

2. Wireways and fittings shall be free of burrs and
shall accommodate internal and branch circuit wirin
to the wiring.

3. When installed, any exposed fixture housing surf
door frame, and lens frame shall be free of light |

4. Hinged door frames shall operate smoothly withou
shall function easily by finger action without the

C. Ballasts and lamps shall be serviceable while th
normally installed position. Ballasts shall not be
removable reflectors or wireway covers unless so sp

D. Lamp Sockets:

1. Fluorescent: Single slot entry type, requiring a
the lamp after insertion. Lampholder contacts shall
edge type.

2. Compact Fluorescent: 4-pin.

E. Recessed fixtures mounted in an insulated ceilin

use in insulated ceilings.

F. Mechanical Safety: Lighting fixture closures (le
hinged housings, etc.) shall be retained in a secur

screws, chains, aircraft cable, captive hinges, or

INTERIOR LIGHTING
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they cannot be accidentally dislodged during normal
routine maintenance.
G. Metal Finishes:

1. The manufacturer shall apply standard finish (un
specified) over a corrosion-resistant primer, after
the metal surfaces of rust, grease, dirt and other
of pre-finished sheet metal exposed during forming,
shearing processes shall be finished in a similar ¢
resistant manner to match the adjacent surface(s).
shall be free of stains or evidence of rusting, bli
flaking, and shall be applied after fabrication.

2. Interior light reflecting finishes shall be whit
85 percent reflectances, except where otherwise sho
drawing.

3. Exterior finishes shall be as shown on the drawi

H. Lighting fixtures shall have a specific means fo
wireways and housings to an equipment grounding con
I. Light Transmitting Components for Fluorescent Fi

1. Shall be 100 percent virgin acrylic.

2. Flat lens panels shall have not less than 3 mm (
thickness.

3. Unless otherwise specified, lenses, reflectors,
louvers shall be retained firmly in a metal frame b
clamping ring in such a manner as to allow expansio
without distortion or cracking.

J. Lighting fixtures in hazardous areas shall be su

in Class and Division areas as defined in NFPA 70.

K. Compact fluorescent fixtures shall be manufactur
compact fluorescent lamps with ballast integral to

Assemblies designed to retrofit incandescent fixtur

except when specifically indicated for renovation o

2.2 BALLASTS
A. Linear Fluorescent Lamp Ballasts: Multi-voltage
electronic programmed-start type, designed for type

lamps indicated. Ballasts shall be designed for fu

INTERIOR LIGHTING
265100-5

Correct Electrical D

Philadelphia VAMC

eficiencies

Bid Documents

operation or

less otherwise
cleaning to free
deposits. Edges
stamping or
orrosion
Fixture finish

stering, or

e with not less than

wn on the

ngs.
r grounding metallic
ductor.

xtures:

1/8 inch) of average

diffusers, and
y clips or
n and contraction

itable for installation

ed specifically for
the fixture.
es are prohibited

f existing fixtures.

(120 - 277V),
and quantity of
[l light output



VA Project No. 642-11-103

AE Works Project No. 12022

unless dimmer or bi-level control is indicated. Ba

the following features:

1.
. Automatic lamp starting after lamp replacement.

g A W N

9.

B. Co

Lamp end-of-life detection and shutdown circuit

. Sound Rating: Class A.
. Total Harmonic Distortion (THD): 10 percent or |
. Transient Voltage Protection: IEEE C62.41.1 and

Category A or better.

6. Operating Frequency: 20 kHz or higher.
7.
8

. Ballast Factor: 0.87 or higher unless otherwise

Lamp Current Crest Factor: 1.7 or less.

Power Factor: 0.98 or higher.
mpact Fluorescent Lamp Ballasts: Multi-voltage

electronic programmed rapid-start type, designed fo

of lamps indicated. Ballast shall be designed for

unless dimmer or bi-level control is indicated. Ba

the following features:

1.
. Automatic lamp starting after lamp replacement.

g A W N

S © ©® ~N o

1

Lamp end-of-life detection and shutdown circuit.

. Sound Rating: Class A.
. Total Harmonic Distortion (THD): 10 percent or
. Transient Voltage Protection: IEEE C62.41.1 and

Category A or better.

. Operating Frequency: 20 kHz or higher.
. Lamp Current Crest Factor: 1.7 or less.
. Ballast Factor: 0.95 or higher unless otherwise

. Power Factor: 0.98 or higher.

.Interference: Comply with CFR Title 47 Part 18
electromagnetic and radio-frequency interference fo

equipment.

2.3 LAWPS
A. Linear and U-shaped T5 and T8 Fluorescent Lamps:

1.

Except as indicated below, lamps shall be low-me
type, have a color temperature between 3500
Rendering Index (CRI) equal or greater than 80, ave

equal to or greater than 24,000 hours when used wit

INTERIOR LIGHTING
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start ballast and 30,000 hours when used with a pro
start ballast (based on 3 hour starts), and be suit
dimming ballasts, unless otherwise indicated.

2. Lamps shall comply with EPA Toxicity Characteris
Procedure (TCLP) requirements.

B. Compact Fluorescent Lamps:

1. T4, CRI 80 (minimum), color temperature 3500
equal to or greater than 12,000 hours (based on 3 h
suitable for use with dimming ballasts, unless othe
2. Lamps shall comply with EPA Toxicity Characteris

Procedure (TCLP) requirements.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. Installation shall be in accordance with the NEC
instructions, and as shown on the drawings or speci
B. Align, mount, and level the lighting fixtures un
C. Wall-mounted fixtures shall be attached to the s
to a 20 gauge metal backing plate that is attached
walls. Lighting fixtures shall not be attached dir
board.
D. Lighting Fixture Supports:
1. Shall provide support for all of the fixtures. S
anchored to channels of the ceiling construction, t
slab or to structural members within a partition, o
suspended ceiling.
2. Shall maintain the fixture positions after clean
3. Shall support the lighting fixtures without caus
partition to deflect.
4. Surface mounted lighting fixtures:
a. Fixtures shall be bolted against the ceiling ind
outlet box at four points spaced near the corners o
The bolts (or stud-clips) shall be minimum 6 mm (1/
secured to main ceiling runners and/or secured to ¢
Non-turning studs may be attached to the main ceili
cross runners with special non-friction clip device

the purpose, provided they bolt through the runner,

INTERIOR LIGHTING
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secured to the building structure by 12 gauge safet
Studs or bolts securing fixtures weighing in excess
pounds) shall be supported directly from the buildi
b. Where ceiling cross runners are installed for su
fixtures, they must have a carrying capacity equal
main ceiling runners and be rigidly secured to the
c. Fixtures less than 6.8 kg (15 pounds) in weight
less than 3715 sq cm (two square feet) of ceiling a
designed for the purpose, be supported directly fro
box when all the following conditions are met.
1) Screws attaching the fixture to the outlet box p
round holes (not key-hole slots) in the fixture bod
2) The outlet box is attached to a main ceiling run
runner) with approved hardware.
3) The outlet box is supported vertically from the
structure.
d. Fixtures mounted in open construction shall be s
to the building structure with approved bolting and
devices.
5. Outlet boxes for support of lighting fixtures (w
shall be secured directly to the building structure
devices or supported vertically in a hung ceiling f
structure with a nine gauge wire hanger, and be sec
approved device to a main ceiling runner or cross r
any horizontal movement relative to the ceiling.
E. Furnish and install the new lamps as specified f
fixtures installed under this project, and for all
fixtures reused under this project.
F. The electrical and ceiling trades shall coordina
approved lighting fixtures are furnished in the pro
installed with the proper devices (hangers, clips,
flanges, etc.), to match the ceiling system being i

G. Bond lighting fixtures to the grounding system a

Correct Electrical D
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26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYST EMS.

H. At completion of project, replace all defective

lighting fixtures at no cost to the Government.

INTERIOR LIGHTING
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3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform the following:

1. Visual Inspection:

a. Verify proper operation by operating the lightin g controls.

b. Visually inspect for damage to fixtures, lenses, reflectors,
diffusers, and louvers. Clean fixtures, lenses, re flectors,
diffusers, and louvers that have accumulated dust, dirt, or

fingerprints during construction.

2. Electrical tests:

a. Burn-in all lamps that require specific aging pe riod to operate
properly, prior to occupancy by Government. Burn-i n period to be
40 hours minimum, unless specifically recommended o therwise by
the lamp manufacturer. Burn-in dimmed fluorescent and compact
fluorescent lamps for at least 100 hours at full vo ltage, unless
specifically recommended otherwise by the lamp manu facturer.
Replace any lamps and ballasts which fail during bu rn-in.

3.3 FOLLOW UP VERI FI CATI ON

A. Upon completion of acceptance checks and tests, the Contractor shall
show by demonstration in service that the lighting systems are in good
operating condition and properly performing the int ended function.

---END---

INTERIOR LIGHTING
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SECTION 31 20 00
EARTHWORK

PART 1 - GENERAL
1.1 DESCRI PTI ON OF WORK
A. This section specifies the requirements for furn

materials, labor, tools, and techniques for earthwo
not limited to, the following:

. Site preparation.

. Excavation.

. Underpinning.

. Filling and backfilling.

. Grading.

. Soil Disposal.

~N oo o~ WN P

. Clean Up.

1.2 DEFINITI ONS
A. Unsuitable Materials:

1. Fills: Topsoil; frozen materials; construction m
materials subject to decomposition; clods of clay a
than 75 mm (3 inches); organic material, including
unstable; and inorganic materials, including silts,
stable and any material with a liquid limit and pla
exceeding 40 and 15 respectively. Unsatisfactory s
satisfactory soils not maintained within 2 percent
moisture content at time of compaction, as defined

2. Existing Subgrade (Except Footing Subgrade): Sam
1.2.A.1, that are not capable of direct support of
and similar items with possible exception of improv
compaction, proofrolling, or similar methods.

3. Existing Subgrade (Footings Only): Same as parag
or backfill. If materials differ from reference bor
requirements, excavate to acceptable strata subject
approval.

B. Building Earthwork: Earthwork operations require

line located 1500 mm (5 feet) outside of principal

It also includes earthwork required for auxiliary s

buildings.

EARTHWORK
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C. Trench Earthwork: Trenchwork required for utilit

D. Site Earthwork: Earthwork operations required in
located 1500 mm (5 feet) outside of principal build
within new construction area with exceptions noted

E. Degree of compaction: Degree of compaction is ex
of maximum density obtained by laboratory test proc
percentage of maximum density is obtained through u
from results of field test procedures presented in
D2167, and ASTM D6938.

F. Fill: Satisfactory soil materials used to raise
Construction Documents, the term “fill” means fill
appropriate.

G. Backfill: Soil materials or controlled low stren
fill an excavation.

H. Unauthorized excavation: Removal of materials be
grade elevations or indicated lines and dimensions
authorization by the COR. No payment will be made f
excavation or remedial work required to correct una
excavation.

I. Authorized additional excavation: Removal of add
authorized by the COR based on the determination by
soils testing agency that unsuitable bearing materi
at required sub-grade elevations. Removal of unsuit
its replacement as directed will be paid on basis o
Contract relative to changes in work.

J. Subgrade: The undisturbed earth or the compacted
below granular sub-base, drainage fill, or topsoil

K. Structure: Buildings, foundations, slabs, tanks,
electrical appurtenances, or other man-made station
constructed above or below the ground surface.

L. Borrow: Satisfactory soil imported from off-site
backfill.

M. Drainage course: Layer supporting slab-on-grade
capillary flow of pore water.

N. Bedding course: Layer placed over the excavated
before laying pipe. Bedding course shall extend up
of the pipe.

EARTHWORK
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0. Sub-base Course: Layer placed between the sub-gr
asphalt paving or layer placed between the sub-grad
pavement or walk.

P. Utilities include on-site underground pipes, con
cables as well as underground services within build

Q. Debris: Debris includes all materials located wi
work area not covered in the other definitions and
not be limited to items like vehicles, equipment, a
materials or remains thereof, tires, any solid or |
products stored or found in containers or spilled o

R. Contaminated soils: Soil that contains contamin

determined by the COR or the Government’s testing a

1. 3 RELATED WORK

A. Materials testing and inspection during construc
TESTING LABORATORY SERVICES.

B. Safety requirements: Section 00 72 00, GENERAL C
ACCIDENT PREVENTION.

C. Protection of existing utilities, fire protectio
equipment, roads, and pavements: Section 01 00 00,
REQUIREMENTS.

D. Subsurface Investigation: Section 01 00 00, GENE
Article, PHYSICAL DATA.

E. Erosion Control: Section 01 57 19, TEMPORARY ENV
and Section 32 90 00, PLANTING.

F. Site preparation: Section 31 23 19, DEWATERING,
DEMOLITION.

G. Foundation system requirements: Section 31 23 23

H. Paving sub-grade requirements: Section 32 12 16,

1.4 CLASSI FI CATI ON OF EXCAVATI ON
A. Unclassified Excavation: Removal and disposal of
man-made obstructions visible on surface; utilities
including underground structures indicated to be de
removed; together with any type of materials regard
material and obstructions encountered.

C. Rock Excavation:

EARTHWORK
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1. Trenches and Pits: Removal and disposal of solid , homogenous,

interlocking crystalline material with firmly cemen

or foliated masses or conglomerate deposits that ca
with a late-model, track-mounted hydraulic excavato
a 1050 mm (42 inch) wide, short-tip-radius rock buc
less than 103 kW (138 hp) flywheel power with bucke
of not less than 125 kN (28,090 Ibf) and stick-crow
less than 84.5 kN (19,000 Ibf); measured according
Trenches in excess of 3000 mm (10 feet) wide and pi
9000 mm (30 feet) in either length or width are cla

excavation.

2. Open Excavation: Removal and disposal of solid,

interlocking crystalline material firmly cemented,

foliated masses or conglomerate deposits that canno
and excavated with a late-model, track-mounted load
less than 157 kW (210 hp) flywheel power and develo
216 kN (48,510 Ibf) breakout force; measured accord

3. Other types of materials classified as rock are

conglomerated deposits and boulders of rock materia
m3 (1 cubic yard) for open excavation, or 0.57 m3 (
for footing and trench excavation that cannot be re
excavating equipment equivalent to the above in siz
ratings, without systematic drilling, ram hammering

blasting, when permitted.

4. Blasting: Removal and disposal of solid, homoge

crystalline material firmly cemented, laminated, or
or conglomerate deposits that cannot be removed wit

methods may not be performed by blasting.

5. Definitions of rock and guidelines for equipment

general information purposes only. The Contractor
use the information presented in the Geotechnical E
to evaluate the extent and competency of the rock a

both quantity estimations and removal equipment and

ted, laminated,
nnot be excavated
r; equipped with
ket; rated at not
t-curling force

d force of not

to SAE J-1179.

ts in excess of
ssified as open

homogenous,

laminated, or

t be dislodged
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ping a minimum of
ing to SAE J-732.

unstratified masses,

| exceeding 0.76
3/4 cubic yard)
moved by rock

e and performance

, ripping, or

nous, interlocking
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h conventional

are presented for
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ngineering Report
nd to determine

efforts.

1.5 MEASUREMENT AND PAYMENT FOR EXCAVATI ON
A. Measurement: The unit of measurement for excavat ion and borrow will be

the cubic yard, computed by the average end area me thod from cross

EARTHWORK
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1.

6

sections taken before and after the excavation and
including the excavation for ditches, gutters, and
when the material is acceptably utilized or dispose
specified. Quantities should be computed by a Regi
Land Surveyor or Registered Civil Engineer, specifi

00, GENERAL REQUIREMENTS. The measurement will incl

excavation for rock, authorized excavation of satis
soil, and the volume of loose, scattered rocks and
within the limits of the work; allowance will be ma
for selected backfill ordered as replacement. The
include the volume of subgrade material or other ma
purposes other than directed. The volume of overbu
borrow pits and the volume of excavation for ditche
its, unless used as borrow material, will not be me
The measurement will not include the volume of any
prior

SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.

B. Rock Excavation Report:
1. Certification of rock quantities excavated.

. Excavation method.

. Labor.

. Equipment.

a b~ W N

. Land Surveyor's or Civil Engineer's name and off
stamp.

6. Plot plan showing elevation.

C. Furnish to COR:

1. Contactor shall furnish resumes with all personn
project including Project Manager, Superintendent,
Engineer. Project Manager and Superintendent shoul
years of experience on projects of similar size.

2. Soil samples.

a. Classification in accordance with ASTM D2487 for

borrow soil material proposed for fill, backfill, e

fill, or structural fill.
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b. Laboratory compaction curve in accordance with A STM D698 / AASHTO
T99 or ASTM D1557 / AASHTO T 180, as deemed appropr iate by the
geotechnical testing laboratory, for each on site o r borrow soil
material proposed for fill, backfill, engineered fi Il, or

structural fill.

c. Test reports for compliance with ASTM D2940 requ irements for
subbase material.

d. Pre-excavation photographs and videotape in the vicinity of the
existing structures to document existing site featu res, including
surfaces finishes, cracks, or other structural blem ishes that
might be misconstrued as damage caused by earthwork operations.

e. The Contractor shall submit a scale plan daily t hat defines the
location, limits, and depths of the area excavated.

3. Contractor shall submit procedure and location f or disposal of
unused satisfactory material. Proposed source of bo rrow material.
Notification of encountering rock in the project. Advance notice on
the opening of excavation or borrow areas. Advance notice on

shoulder construction for rigid pavements.

1.7 APPLI CABLE PUBLI CATI ONS

A. Publications listed below form a part of this sp ecification to extent
referenced. Publications are referenced in text by basic designation
only.

B. American Association of State Highway and Transp ortation Officials
(AASHTO):

T99-10.......ccccunee Standard Method of Test for Moisture-Density

Relations of Soils Using a 2.5 kg (5.5 Ib)
Rammer and a 305 mm (12 inch) Drop
T180-10.......c.uueeeee Standard Method of Test for Moisture-Density
Relations of Soils using a 4.54 kg (10 Ib)
Rammer and a 457 mm (18 inch) Drop

C. American Society for Testing and Materials (ASTM ):
C33-038.....ccceeveees Concrete Aggregate
D448-08.........ccee.... Standard Classification for Sizes of Aggregate

for Road and Bridge Construction

EARTHWORK
312000-6
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D698-07el............... Standard Test Method for La boratory Compaction
Characteristics of Soil Using Standard Effort
(12,400 ft. Ibf/ft 3 (600 kKN m/m 3))
D1140-00................ Amount of Material in Soils Finer than the No.
200 (75-micrometer) Sieve
D1556-07.....ccccc..... Standard Test Method for De nsity and Unit
Weight of Soil in Place by the Sand Cone Method
D1557-09.......ccc...... Standard Test Methods for L aboratory Compaction
Characteristics of Soil Using Modified Effort
(56,000 ft-1bf/ft 3 (2700 kN m/m %))
D2167-08................ Standard Test Method for De nsity and Unit
Weight of Soil in Place by the Rubber Balloon
Method
D2487-11................ Standard Classification of Soils for

Engineering Purposes (Unified Soil
Classification System)

D2940-09................ Standard Specifications for Graded Aggregate
Material for Bases or Subbases for Highways or
Airports

D6938-10................ Standard Test Method for In -Place Density and
Water Content of Soil and Soil-Aggregate by
Nuclear Methods (Shallow Depth

D. Society of Automotive Engineers (SAE):
J732-07...ccccs Specification Definitions - Loaders
J1179-08................ Hydraulic Excavator and Bac khoe Digging Forces

PART 2 - PRODUCTS
2.1 MATERI ALS

A. General: Provide borrow soil material when suff icient satisfactory
soil materials are not available from excavations.

B. Fills: Material in compliance with ASTM D2487 So il Classification
Groups GW, GP, GM, SW, SP, SM, SC, and ML, or any c ombination of these
groups; free of rock or gravel larger than 75 mm (3 inches) in any
dimension, debris, waste, frozen materials, vegetat ion, and other
deleterious matter. Material approved from on site or off site sources
EARTHWORK
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having a minimum dry density of 1760 kg/m3 (110 pcf
Plasticity Index of 15, and a maximum Liquid Limit
C. Engineered Fill: Naturally or artificially grade
with ASTM D2487 Soil Classification Groups GW, GP,
and ML, or any combination of these groups, or as a
Engineer or material with at least 90 percent passi
inch) sieve and not more than 12 percent passing a
sieve, per ASTM D2940:;.
D. Bedding: Naturally or artificially graded mixtur
gravel, crushed stone, and natural or crushed sand;
with 100 percent passing a 25 mm (1 inch) sieve and
percent passing a 75- pm (No. 200) sieve.
E. Drainage Fill: Washed, narrowly graded mixture o
crushed or uncrushed gravel; ASTM D448; coarse-aggr
57; with 100 percent passing a 37.5 mm (1 1/2-inch)
percent passing a 2.36 mm (No. 8) sieve.
F. Granular Fill:
1. Under concrete slab, - granular fill shall consi
graded crushed rock, crushed gravel, or uncrushed g
beneath a building slab with or without a vapor bar
the capillary flow of pore water to the area immedi
Fine aggregate grading shall conform to ASTM C 33 w
3 percent by weight passing ASTM D 1140, from 13 mm
4.75 mm (No. 4).
2. Bedding for storm sewer pipe, crushed stone or g
mm (1/2 inch) to 4.75 mm (No 4), per ASTM D2940.
G. Requirements for Offsite Soils: Offsite soils br
backfill shall be tested for TPH, BTEX and full TCL
ignitability, corrosivity and reactivity. Backfill
than 100 parts per million (ppm) of total hydrocarb
than 10 ppm of the sum of Benzene, Toleune, Ethyl B
(BTEX) and shall not fail the TCLP test. TPH conce
determined by using EPA 600/4-79/020 Method 418.1.
shall be determined by using EPA SW-846.3-3a Method
shall be performed in accordance with EPA SW-846.3-
Provide Borrow Site Testing for TPH, BTEX and TCLP
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sample of material from the borrow site, with at le
each borrow site.

H. Buried Warning and Identification Tape: Polyethy
metallic core or metallic-faced, acid- and alkali-r
polyethylene plastic warning tape manufactured spec
and identification of buried utility lines. Provid
inch minimum width, color coded as specific below f
utility with warning and identification imprinted i
continuously over the entire tape length. Warning
to read, “CAUTION, BURIED (intended service) LINE B
wording. Color and printing shall be permanent, Un

or soil. Warning tape color codes:

Red: Electric

Yellow: Gas, Oil, Dangerous Materials

Orange: Telephone and Other Communications
Blue: Water Systems

Green: Sewer Systems

White: Steam Systems

Gray: Compressed Air

I. Warning Tape for Metallic Piping: Acid and alka
polyethylene plastic tape conforming to the width,
requirements specified above. Minimum thickness of
mm (0.003 inch). Tape shall have a minimum strengt
psi) lengthwise, and 8.6 MPa (1250 psi) crosswise,
percent elongation.

J. Detectable Warning Tape for Non-Metallic Piping:
tape conforming to the width, color, and printing r
specified above. Minimum thickness of the tape sha
(0.004 inch). Tape shall have a minimum strength of
lengthwise and 8.6 MPa (1250 psi) crosswise. Tape
manufactured with integral wires, foil backing, or
enabling detection by a metal detector when tape is
(3 feet) deep. Encase metallic element of the tape
jacket or provide with other means of corrosion pro

K. Detection Wire For Non-Metallic Piping: Detecti

Insulated single strand, solid copper with a minimu
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PART 3 - EXECUTI ON
3.1 SI TE PREPARATI ON

A. Clearing: Clear within limits of earthwork opera
includes removal of trees, shrubs, fences, foundati
structures, paving, debris, trash, and other obstru
materials from Medical Center.

B. Grubbing: Remove stumps and roots 75 mm (3 inch)
Undisturbed sound stumps, roots up to 75 mm (3 inch
nonperishable solid objects a minimum of 900 mm (3
or finished embankment may be left.

C. Trees and Shrubs: Trees and shrubs, not shown fo
removed from areas within 4500 mm (15 feet) of new
2250 mm (7.5 feet) of utility lines when removal is
by COR. Remove materials from Medical Center. Trees
to be transplanted, shall be dug with a ball of ear
accordance with latest issue of, "American Standard
of the American Association of Nurserymen, Inc. Tra
shrubs to a permanent or temporary position within
digging. Maintain trees and shrubs held in temporar
watering as necessary and feeding semiannually with
with a minimum analysis of 5 percent nitrogen, 10 p
and 5 percent potash. Maintain plants moved to perm
specified for plants in temporary locations until ¢
contract. Box, and otherwise protect from damage,
shrubs which are not shown to be removed in constru
Immediately repair damage to existing trees and shr
cleaning and painting damaged areas, including root
with standard industry horticultural practice for t
and plant species. Do not store building materials
shrubs, that are to remain, than farthest extension

D. Stripping Topsoil: Strip topsoil from within lim
operations as specified. Topsoil shall be a fertile
topsoil of loamy character and characteristic of lo
shall be capable of growing healthy horticultural ¢
Stockpile topsoil and protect as directed by COR. E
materials, such as weeds, roots, stones, subsoil, f

similar foreign materials larger than 0.014 m3 (1/2
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volume, from soil as it is stockpiled. Retain topso
Remove foreign materials larger than 50 mm (2 inche
from topsoil used in final grading. Topsoil work, s
stockpiling, and similar topsoil work shall not, un
circumstances, be carried out when soil is wet so t

of the soil will be destroyed.

E. Concrete Slabs and Paving: Score deeply or saw ¢

straight cut, sections of existing concrete slabs a
removed where excavation or trenching occurs. Exten
to be removed a minimum of 300 mm (12 inches) on ea
part of trench excavation and insure final score li
approximately parallel unless otherwise indicated.

Medical Center.

F. Lines and Grades: Registered Professional Land S

Civil Engineer, specified in Section 01 00 00, GENE

shall establish lines and grades.

1. Grades shall conform to elevations indicated on
tolerances herein specified. Generally grades shall
to provide a smooth surface, free from irregular su
Grading shall comply with compaction requirements a
sections, lines, and elevations indicated. Where sp
indicated the grade shall be established based on i
the elevations between the spot grades while mainta
transition at structures and paving and uninterrupt
into inlets.

2. Locations of existing and proposed elevations in
except spot elevations, are approximate from a site
measured spot elevations and subsequently generated
contours and spot elevations. Proposed spot elevat
lines have been developed utilizing the existing co
and developed contour lines and may be approximate.
responsible to notify COR of any differences betwee
elevations shown on plans and those encountered on
Surveyor/Engineer described above. Notify COR of an
between existing or constructed grades, as compared
on the plans.
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3. Subsequent to establishment of lines and grades,
responsible for any additional cut and/or fill requ
that site is graded to conform to elevations indica

4. Finish grading is specified in Section 32 90 00,

G. Disposal: All materials removed from the propert

at a legally approved site, for the specific materi

removals shall be in accordance with all applicable

local regulations. No burning of materials is perm

3.2 EXCAVATI ON
A. Shoring, Sheeting and Bracing: Shore, brace, or

repose or to an angle considered acceptable by the

excavations to protect workmen, banks, adjacent pav

utilities.

1. Design of the temporary support of excavation sy
responsibility of the Contractor. The Contractor sh
Shoring and Sheeting plan for approval 15 days prio
work. Submit drawings and calculations, certified
professional engineer, describing the methods for s
sheeting of excavations. Shoring, including sheet
furnished and installed as necessary to protect wor
adjacent paving, structures, and utilities. Shorin
sheeting shall be removed as excavations are backfi
to prevent caving.

2. Construction of the support of excavation system
with the permanent structure and may begin only aft
the COR.

3. Extend shoring and bracing to a minimum of 1500
the bottom of excavation. Shore excavations that ar
elevations of adjacent existing foundations.

4. If bearing material of any foundation is disturb
improper shoring or removal of existing or temporar
placing of backfill, and similar operations, the Co
underpin the existing foundation, per Section 3.3 0
concrete fill support in compliance with specificat
23 23.33, FLOWABLE FILL, under disturbed foundation
COR, at no additional cost to the Government. Do no
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until permanent work in excavation has been inspect
by COR.

5. The Contractor is required to hire a Professiona
Engineer to provide inspection of excavations and s
conditions throughout construction. The Geotechnic
be responsible for performing pre-construction and
visits throughout construction to assess site condi
Geotechnical Engineer shall update the excavation,
dewatering plans as construction progresses to refl
conditions and shall submit an updated plan if nece
report shall be submitted, at least monthly, inform
Contractor and COR of the status of the plan and an
the Contractor's adherence to the plan addressing a
potential problems. The Geotechnical Engineer shal
meet with the COR at any time throughout the contra

B. Excavation Drainage: Operate pumping equipment,

materials, means and equipment as required to keep
water and subgrade dry, firm, and undisturbed until
permanent work has been received from COR. Approva
required before placement of the permanent work on
Groundwater flowing toward or into excavations shal
prevent sloughing of excavation slopes and walls, b
heave in the excavation and to eliminate interferen
progress of construction. French drains, sumps, di
will not be permitted within 0.9 m (3 feet) of the
structure, except with specific written approval, a
contractual provisions for restoration of the found
made. Control measures shall be taken by the time
reaches the water level in order to maintain the in

situ material. While the excavation is open, the w
maintained continuously, at least 300 mm (1 foot) b
level. Operate dewatering system continuously unti
below existing water levels is complete. Submit pe
weekly. Measure and record performance of dewaterin
time each day by use of observation wells or piezom
conjunction with the dewatering system. Relieve hy

EARTHWORK
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pervious zones below subgrade elevation in layered

uplift.

C. Subgrade Protection: Protect subgrades from soft
washout, or damage by rain or water accumulation.
water runoff from excavated areas and not allow wat
excavations. Do not use excavated trenches as temp
ditches. When subgrade for foundations has been di
remove disturbed material to firm undisturbed mater
brought under control. Replace disturbed subgrade i
concrete or material approved by the COR.

D. Blasting: Blasting of materials classified as ro
permitted.

E. Proofrolling:

1. After rough grade has been established in cut ar
placement of fill in fill areas under building and
proofroll exposed subgrade with a fully loaded dump
for pockets of soft material.

2. Proof rolling shall be done on an exposed subgra
water (wet conditions resulting from rainfall) whic
degradation of an otherwise acceptable subgrade. A
proof roll the existing subgrade of the parking lot
passes of a dump truck loaded with 6 cubic meters (
soil, or with a 13.6 meter tons (15 ton), pneumatic
Operate the proofrolling equipment in a systematic
the number of passes over all areas, and at speeds
km/hour (2 1/2 to 3 1/2 mph). When proof rolling,
passes made with the roller shall be in a direction
the other passes. Notify the COR a minimum of 3 da
rolling. Proof rolling shall be performed in the p
COR. Rutting or pumping of material shall be under
by the COR to an approporiate depth and replaced wi
material. Maintain subgrade until succeeding opera
accomplished.

F. Building Earthwork:

1. Excavation shall be accomplished as required by
specifications.

2. Excavate foundation excavations to solid undistu
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3. Remove loose or soft materials to a solid bottom

4. Fill excess cut under footings or foundations wi

concrete poured separately from the footings.

. Do not tamp earth for backfilling in footing bot
specified.

. Slope grades to direct water away from excavatio
ponding.

. Capillary water barrier (granular fill) under co
area-way slabs on grade shall be placed directly on
shall be compacted with a minimum of two passes of
plate-type vibratory compactor.

. Ensure that footing subgrades have been inspecte

the COR prior to concrete placement. Excavate to b
prior to placing or driving piles, unless authorize

the COR. Backfill and compact over excavations and
due to pile driving operations to 95 percent of AST
density.

G. Trench Earthwork:

1. Utility trenches (except sanitary and storm sewe

a. Excavate to a width as necessary for sheeting an
proper performance of the work.

b. Grade bottom of trenches with bell holes scooped
uniform bearing.

c. Support piping on suitable undisturbed earth unl
support is shown. Unstable material removed from th
the trench or excavation shall be replaced with sel
material placed in layers not exceeding 150 mm (6 i
thickness.

d. Length of open trench in advance of piping layin
greater than is authorized by COR.

e. Provide buried utility lines with utility identi
Bury tape 300 mm (12 inches) below finished grade;
pavements and slabs, bury tape 150 mm (6 inches) be
subgrade

f. Bury detection wire directly above non-metallic
distance not to exceed 300 mm (12 inches) above the

The wire shall extend continuously and unbroken, fr
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manhole. The ends of the wire shall terminate insi
manholes at each end of the pipe, with a minimum of
feet) of wire, coiled, remaining accessible in each
wire shall remain insulated over its entire length.
shall enter manholes between the top of the corbel
and extend up through the chimney seal between the

de the
09m(3
manhole. The
The wire

and the frame,

frame and the

chimney seal. For force mains, the wire shall term inate in the
valve pit at the pump station end of the pipe.

g. Bedding shall be of the type and thickness shown . Initial
backfill material shall be placed and compacted wit h approved
tampers to a height of at least one foot above the utility pipe
or conduit. The backfill shall be brought up evenl y on both

sides of the pipe for the full length of the pipe.

Care shall be

taken to ensure thorough compaction of the fill und er the

haunches of the pipe. Except as specified otherwis e in the

individual piping section, provide bedding for buri ed piping in
accordance with AWWA C600, Type 4, except as specif ied herein.

Backfill to top of pipe shall be compacted to 95 pe rcent of ASTM

D 698 maximum density. Plastic piping shall have b edding to

spring line of pipe. Provide materials as follows:

1) Class I: Angular, 6 to 40 mm (0.25 to 1.5 inche s), graded
stone, including a number of fill materials that ha ve regional
significance such as coral, slag, cinders, crushed stone, and
crushed shells.

2) Class Il: Coarse sands and gravels with maximum particle size
of 40 mm (1.5 inches), including various graded san ds and
gravels containing small percentages of fines, gene rally
granular and noncohesive, either wet or dry. Soil Types GW,
GP, SW, and SP are included in this class as specif ied in ASTM

D2487.

2. Storm sewer trenches:

a. Trench width below a point 150 mm (6 inches) abo

shall be 600 mm (24 inches) maximum for pipe up to

ve top of pipe

and including

300 mm (12 inches) diameter, and four-thirds diamet er of pipe
plus 200 mm (8 inches) for pipe larger than 300 mm (12 inches).
Width of trench above that level shall be as necess ary for
sheeting and bracing and proper performance of the work.

EARTHWORK
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1) Bed bottom quadrant of pipe on suitable undistur
granular fill. Unstable material removed from the b
the trench or excavation shall be replaced with sel
granular material placed in layers not exceeding 15
inches) loose thickness.1) Undisturbed: Bell holes
larger than necessary for jointing. Backfill up to
mm (12 inches) above top of pipe shall be clean ear
and tamped by hand.

2) Granular Fill: Depth of fill shall be a minimum
inches) plus one sixth of pipe diameter below pipe
(12 inches) above top of pipe. Place and tamp fill
hand.

c. Place and compact as specified remainder of back
acceptable excavated materials. Do not use unsuitab

d. Use granular fill for bedding where rock or rock
excavated.

e. Provide buried utility lines with utility identi
Bury tape 300 mm (12 inches) below finished grade;
pavements and slabs, bury tape 150 mm (6 inches) be
subgrade

f. Bury detection wire directly above non-metallic
distance not to exceed 300 mm (12 inches) above the
The wire shall extend continuously and unbroken, fr
manhole. The ends of the wire shall terminate insi
manholes at each end of the pipe, with a minimum of
feet) of wire, coiled, remaining accessible in each
wire shall remain insulated over its entire length.
shall enter manholes between the top of the corbel
and extend up through the chimney seal between the
chimney seal. For force mains, the wire shall term
valve pit at the pump station end of the pipe.

g. Bedding shall be of the type and thickness shown
backfill material shall be placed and compacted wit
tampers to a height of at least one foot above the
or conduit. The backfill shall be brought up evenl
sides of the pipe for the full length of the pipe.

taken to ensure thorough compaction of the fill und
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haunches of the pipe. Except as specified otherwis e in the

individual piping section, provide bedding for buri ed piping in

accordance with AWWA C600, Type 4, except as specif ied herein.

Backfill to top of pipe shall be compacted to 95 pe rcent of ASTM

D698 maximum density. Plastic piping shall have be dding to

spring line of pipe. Provide materials as follows:

1) Class I: Angular, 6 to 40 mm (0.25 to 1.5 inche s), graded
stone, including a number of fill materials that ha ve regional
significance such as coral, slag, cinders, crushed stone, and

crushed shells.

2) Class Il: Coarse sands and gravels with maximum particle size
of 40 mm (1.5 inches), including various graded san ds and
gravels containing small percentages of fines, gene rally
granular and noncohesive, either wet or dry. Sail Types GW,
GP, SW, and SP are included in this class as specif ied in ASTM
D2487.

H. Site Earthwork: Earth excavation includes excava ting pavements and
obstructions visible on surface; underground struct ures, utilities, and
other items indicated to be removed; together with soil, boulders, and
other materials not classified as rock or unauthori zed excavation.
Excavation shall be accomplished as required by dra wings and
specifications. Excavate to indicated elevations an d dimensions within
a tolerance of plus or minus 25 mm (1 inch). Extend excavations a
sufficient distance from structures for placing and removing concrete
formwork, for installing services and other constru ction, complying
with OSHA requirements, and for inspections. Remove subgrade materials
that are determined by COR as unsuitable, and repla ce with acceptable
material. If there is a question as to whether mat erial is unsuitable
or not, the contractor shall obtain samples of the material, under the
direction of the COR, and the materials shall be ex amined by an
independent testing laboratory for soil classificat ion to determine
whether it is unsuitable or not. Testing of the soi | shall be performed
by the VA Testing Laboratory, if possible. When uns uitable material is
encountered and removed, contract price and time wi Il be adjusted in
accordance with Articles, DIFFERING SITE CONDITIONS , CHANGES and

CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as app licable. Adjustments

to be based on volume in cut section only.

EARTHWORK
312000-18



VA Project No. 642-11-103

Philadelphia VAMC

AE Works Project No. 12022 Corre ct Electrical Deficiencies

1. Site Grading:

a. Provide a smooth transition between adjacent exi
new grades.

b. Cut out soft spots, fill low spots, and trim hig
with required surface tolerances.

c. Slope grades to direct water away from buildings
ponds from forming where not designed. Finish subgr
required elevations within the following tolerances
1) Lawn or Unpaved Areas: Plus or minus 25 mm (1 in
2) Walks: Plus or minus 25 mm (1 inch).
3) Pavements: Plus or minus 13 mm (1 inch).

d. Grading Inside Building Lines: Finish subgrade t
13 mm (1/2 inch) when tested with a 3000 mm (10 foo
straightedge.

3. 3 UNDERPI NNI NG
A. Design of the underpinning system is the respons

Contractor and should be designed by a registered p

and is subject to review and approval by the COR.

existing building foundations, as indicated on stru

where excavation undermines existing foundations, s

in the following manner:

1. Make general excavation for new construction, wh
are to be below existing foundations, to elevation
foundations (or sized stone subbase), maintaining a
berm.

2. For underpinning pits, underpin existing wall fo
excavating 1200 mm (4 feet) wide pits to depth show
skipping 3 sections at any one time so as to mainta
wall at all times.

3. Underpin intervening sections one at a time; no
shall be underpinned until concrete in adjacent sec
reached 20 MPa (2500 psi) strength and have been dr
non-shrink grout to obtain positive bearing. Sheet
underpinning pits if soil will not stand on a verti
this operation, or as required for safety of workme
voids behind sheeting to prevent sloughing which co

EARTHWORK
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settlement of existing foundations. Contractor perf
portion of work shall have been prequalified by COR
previously performed successfully this type of work
demonstrate his capability for successfully perform
shall be sole responsibility of the Contractor to g
objectionable movement or settlement and to preserv
existing structures.

4. The tip elevation of the underpinning pits shall
mm (3 feet) below the adjacent excavation elevation

5. Subgrades at the tip of the underpinning pit sha
and free of debris and shall be observed by the COR
concrete placement.

6. Concrete shall not be free fall greater than 300

the pit.

3.4 FILLI NG AND BACKFI LLI NG

A. General: Do not fill or backfill until all debri

unsatisfactory soil materials, obstructions, and de
have been removed from excavation. For fill and bac
materials and borrow meeting the criteria specified
applicable. Borrow will be supplied at no additiona
Government. Do not use unsuitable excavated materia
until foundation walls have been completed above gr
braced, waterproofing or dampproofing applied, foun
pipes coming in contact with backfill have been ins

inspected and approved by COR.

B. Placing: Place materials in horizontal layers no

inches) in loose depth for material compacted by he
equipment, and not more than 100 mm (4 inches) in |
material compacted by hand-operated tampers and the
backfill and fill materials evenly on all sides of

required elevations, and uniformly along the full |
structure. Place no material on surfaces that are m

contain frost.

C. Compaction: Compact with approved tamping roller

pneumatic tired rollers, steel wheeled rollers, vib
other approved equipment (hand or mechanized) well

EARTHWORK
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compacted. Do not operate mechanized vibratory comp
within 3000 mm (10 feet) of new or existing buildin
prior approval of COR. Moisten or aerate material a
provide moisture content that will readily facilita
specified compaction with equipment used. Backfill

all types of structures shall be placed and compact
percent laboratory maximum density for cohesive mat
laboratory maximum density for cohesionless materia
wedging action or eccentric loading upon or against
Compact soil to not less than the following percent
density, according to ASTM D698 or ASTM D1557 as sp
1. Fills, Embankments, and Backfill

a. Under proposed structures, building slabs, steps
areas, scarify and recompact top 300 mm (12 inches)
subgrade and each layer of backfill or fill materia
accordance with ASTM D1557 Method A, 95 percent.

b. Curbs, ASTM D1557 Method A, 95 percent.

c. Under Sidewalks, scarify and recompact top 150 m
below subgrade and compact each layer of backfill o
material in accordance with ASTM D1557 Method A, 95

d. Landscaped areas, top 400 mm (16 inches), ASTM D
85 percent.

e. Landscaped areas, below 400 mm (16 inches) of fi
ASTM D1557 Method A, 90 percent.

2. Natural Ground (Cut or Existing)

a. Under building slabs, steps and paved areas, top
inches), ASTM D1557 Method A, 95 percent.

b. Curbs, top 150 mm (6 inches), ASTM D1557 Method

c. Under sidewalks, top 150 mm (6 inches), ASTM D15
percent.

D. Borrow Material: Borrow material shall be select

requirements and conditions of the particular fill
which it is to be used. Borrow material shall be o
borrow areas within the limits of the project site,
Contractor, or from approved private sources. Unle
provided in the contract, the Contractor shall obta

the right to procure material, pay royalties and ot

EARTHWORK
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involved, and bear the expense of developing the so

rights-of-way for hauling. Borrow material from ap

Government-controlled land may be obtained without

royalties. Unless specifically provided, no borrow
within the limits of the project site without prior
Necessary clearing, grubbing, and satisfactory drai
and the disposal of debris thereon shall be conside

operations to the borrow excavation.

E. Opening and Drainage of Excavation and Borrow Pi

shall notify the COR sufficiently in advance of the
excavation or borrow pit to permit elevations and m
undisturbed ground surface to be taken. Except as

borrow pits and other excavation areas shall be exc

adequate drainage. Overburden and other spoil mate

transported to designated spoil areas or otherwise
directed. Borrow pits shall be neatly trimmed and
excavation is completed. The Contractor shall ensu
of any area, operation of borrow pits, or dumping o
results in minimum detrimental effects on natural e
conditions.

3.5 GRADI NG

A. General: Uniformly grade the areas within the li

including adjacent transition areas. Smooth the fin
specified tolerance. Provide uniform levels or slop
where elevations are indicated, or between such poi
finished grades. Provide a smooth transition betwee
slope.

B. Cut rough or sloping rock to level beds for foun

or other unfinished areas, fill low spots and level

sand or fine gravel.

C. Slope backfill outside building away from buildi

distance of 1800 mm (6 feet).

D. Finish grade earth floors in pipe basements as s

uniform slope and leave clean.

E. Finished grade shall be at least 150 mm (6 inche

window or other building wall openings unless great

EARTHWORK
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F. Place crushed stone or gravel fill under concret
tamped, and leveled. Thickness of fill shall be 150
unless otherwise shown.

G. Finish subgrade in a condition acceptable to COR
advance of paving operations. Maintain finished sub
and compacted condition until succeeding operation
accomplished. Scarify, compact, and grade subgrade
construction when approved compacted subgrade is di
Contractor's subsequent operations or adverse weath

H. Grading for Paved Areas: Provide final grades fo
base course to +/- 6 mm (0.25 inches) of indicated

3.6 DI SPCSAL OF UNSUI TABLE AND EXCESS EXCAVATED MATERI AL

A. Disposal: Remove surplus satisfactory soil and w
including unsatisfactory soil, trash, and debris, a
of it off Medical Center property.

B. Disposal: Transport surplus satisfactory soil to
areas on Medical Center property. Stockpile or spr

by COR. Contact the Pennsylvania Department of Env

Protection or the Luzerne County Conservation Distr
material disposal outside of the define project lim
erosion and sediment pollution control measures and
required.
1. Remove waste material, including unsatisfactory
debris, and legally dispose of it off Medical Cente
C. Place excess excavated materials suitable for fi
site where directed.
D. Remove from site and dispose of any excess excav
all fill and backfill operations have been complete
E. Segregate all excavated contaminated soil design
all other excavated soils, and stockpile on site on
polyethylene sheets with a polyethylene cover. A de
be selected for this purpose. Dispose of excavated

material in accordance with State and Local require

EARTHWORK
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3.7 CLEAN- UP
Upon completion of earthwork operations, clean are as within contract
limits, remove tools, and equipment. Provide site ¢ lear, clean, free of
debris, and suitable for subsequent construction op erations. Remove all
debris, rubbish, and excess material from Medical C enter property.

---END---

EARTHWORK
312000 - 24
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SECTION 31 23 19
DEWATERING

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies perfornance of dewatering required to | ower and
control ground water table levels and hydrostatic pressures to permt
excavation, backfill, and construction to be perforned in the dry.
Control of surface water shall be considered as part of the work under
this specification.

1.2 SUMMARY

A. The work to be conpleted by the Contractor includes, but is not
necessarily limted to the foll ow ng:
1. Implenentation of the Erosion and Sedi mentation Control Plan
2. Dewat er excavations, including seepage and precipitation

B. The Contractor shall be responsible for providing all naterials,
equi prent, |abor, and services necessary for care of water and erosion
control . Excavation work shall not begin before the Erosion and

Sedi nentation Control Plan is in place.

1.3 REQUIREMENTS

A. Dewatering systemshall be of sufficient size and capacity necessary to
| ower and maintain ground water table to an el evation at |east 300 M
(1 foot) bel ow | owest foundation subgrade or bottom of pipe trench and
to allow material to be excavated and concrete placed, in a reasonably
dry condition. Materials to be renpved shall be sufficiently dry to
permt excavation to grades shown and to stabilize excavation sl opes
where sheeting is not required. Operate dewatering system continuously
until backfill work has been conpl et ed.

B. Reduce hydrostatic head bel ow any excavation to the extent that water
level in the construction area is a m nimm of 300 mMmm (1 foot) bel ow
prevailing excavation surface.

C. Prevent loss of fines, seepage, boils, quick conditions or softening of
foundation strata.

D. Maintain stability of sides and bottom of excavation

E. Construction operations are performed in the dry.

DEWATERI NG
31 23 19 - 1



VA Project No. 642-11-103 Phi | adel phia VAMC
AE Wor ks Project No. 12022 Correct Electrical Deficiencies

F.

Bi d Docunents

Control of surface and subsurface water is part of dewatering

requi renents. Mintain adequate control so that:

1. The stability of excavated and constructed sl opes are not adversely
af fected by saturated soil, including water entering prepared
subbase and subgrades where underlying nmaterials are not free
draining or are subject to swelling or freeze-thaw action.

Erosion is controll ed.

Fl oodi ng of excavations or damage to structures does not occur
Surface water drains away from excavati ons.

ok WD

Excavations are protected from beconmi ng wet from surface water, or

i nsure excavations are dry before additional work is undertaken

G Permitting Requirements: The contractor shall conply with and obtain

the required State and County permts where the work is perforned.

1.4 RELATED WORK

A. Materials testing and inspection during construction: Section 01 45 29,

TESTI NG LABORATORY SERVI CES.

Saf ety Requirenents: Section 00 72 00, GENERAL CONDI TIONS, Article,
ACCI DENT PREVENTI ON.

Submittal requirenents as specified in Section 01 33 23 SHOP DRAW NGS
PRODUCT DATA AND SAMPLES.

Protection of existing utilities, fire protection services, existing
equi prent, roads, and pavenments: Section 01 00 00, GENERAL

REQUI REMENTS.

Subsurface Investigation: Section 01 00 00, GENERAL REQUI REMENTS,
Article 1.11, PHYSI CAL DATA

Excavation, backfilling, site grade and utilities: Section 31 20 00,
EARTHWORK.

1.5 SUBMITTALS

A

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA

AND SAMPLES.

Dr awi ngs and Desi gn Dat a:

1. Submit drawi ngs and data showi ng the nmethod to be enployed in
dewat eri ng excavated areas 30 days before comrencenent of

excavati on.

DEWATERI NG
31 23 19 - 2
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2. Material shall include: location, depth and size of wellpoints,
headers, sunps, ditches, size and | ocation of discharge lines,
capacities of punps and standby units, and detail ed description of
dewat eri ng nmethods to be enployed to convey the water fromsite to
adequat e di sposal

3. Include a witten report outlining control procedures to be adopted
i f dewatering problemarises.

Capacities of punps, prime movers, and standby equi prment.

Desi gn cal cul ati ons provi ng adequacy of system and sel ected

equi pment. The dewatering system shall be designed using accepted
and professional nethods of design and engi neering consistent with
t he best nodern practice. The dewatering system shall include the
deep wells, wellpoints, and other equi prent, appurtenances, and
rel ated earthwork necessary to performthe function

6. Detailed description of dewatering procedure and mai nt enance net hod.
Materials subnitted shall be in a format acceptable for inclusion in
required permt applications to any and all regul atory agencies for
which permits for discharge water fromthe dewatering systemare
required due to the discharge reaching regul ated bodi es of water

I nspection Reports.

D. All required permts.

PART 2 - PRODUCTS (NOT USED)

PART 3 — EXECUTION
3.1 INSTALLATION

A

Install a dewatering systemto |ower and control ground surface water
in order to permt excavation, construction of structure, and pl acenent
of backfill materials to be performed under dry conditions. Make the
dewat eri ng system adequate to pre-drain the water-bearing strata above
and bel ow the bottom of structure foundations, utilities and other
excavati ons.

In addition, reduce hydrostatic pressure head in water-bearing strata
bel ow structure foundations, utility lines, and other excavations, to
extent that water levels in construction area are a mininum of 300 mm

(1 foot) bel ow prevailing excavation surface at all tinmes.

DEWATERI NG
31 23 19 - 3
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3.2 OPERATION
A. Prior to any excavation below the ground water table, place systeminto
operation to | ower water table as required and operate it continuously
24 hours a day, 7 days a week until utilities and structures have been
satisfactorily constructed, which includes the placement of backfil
materials and dewatering is no | onger required.
B. Place an adequate weight of backfill material to prevent buoyancy prior

to discontinuing operation of the system

3.3 WATER DISPOSAL
A. Dispose of water rempved fromthe excavations in such a manner as:

1. WII not endanger portions of work under construction or conpleted.

2. WIIl cause no inconvenience to Governnment or to others working near
site.

3. WIIl comply with the stipulations of required permts for disposa
of water.

4. WIl Control Runoff: The Contractor shall be responsible for contro
of runoff in all work areas including but not limted to:
excavations, access roads, parking areas, |aydown, and staging
areas. The Contractor shall provide, operate, and nmaintain al
di t ches, basins, sunps, culverts, site grading, and punping
facilities to divert, collect, and renove all water fromthe work
areas. Al water shall be renoved fromthe i medi ate work areas and
shal | be di sposed of in accordance with applicable permts.

B. Excavation Dewat eri ng:

1. The Contractor shall be responsible for providing all facilities
required to divert, collect, control, and renpve water from al
construction work areas and excavati ons.

2. Drainage features shall have sufficient capacity to avoid flooding
of work areas.

3. Drainage features shall be so arranged and altered as required to
avoi d degradation of the final excavated surface(s).

4. The Contractor shall utilize all necessary erosion and sedi nent
control measures as described herein to avoid construction rel ated
degradation of the natural water quality.

C. Dewatering equi prrent shall be provided to renmpove and di spose of al

surface and ground water entering excavations, trenches, or other parts

DEWATERI NG
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of the work during construction. Each excavation shall be kept dry
during subgrade preparation and continually thereafter until the
structure to be built, or the pipe to be installed therein, is
conpleted to the extent that no danmmge from hydrostatic pressure,

flotation, or other cause will result.

3.4 STANDBY EQUIPMENT

A

Provi de conpl ete standby equi prent, installed and avail able for
i medi ate operation, as may be required to adequately naintain de-
wat ering on a continuous basis and in the event that all or any part of

the system nay becone inadequate or fail

3.5 CORRECTIVE ACTION

A. If dewatering requirenents are not satisfied due to inadequacy or
failure of the dewatering system (|l oosening of the foundation strata,
or instability of slopes, or damage to foundations or structures),
perform work necessary for reinstatenent of foundation soil and damaged
structure or danmmges to work in place resulting from such inadequacy or
failure by Contractor, at no additional cost to Government.
3.6 DAMAGES
A. Immedi ately repair danages to adjacent facilities caused by dewatering
operations.
3.7 REMOVAL
A. Insure conpliance with all conditions of regulating pernits and provide

such information to the COR Cbtain witten approval from COR before

di sconti nui ng operation of dewatering system

DEWATERI NG
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SECTI ON 31 23 23.33
FLOMBLE FI LL
PART 1 - GENERAL
1.1 | NTRODUCTI ON

A. Flowabile fill refers to a cementitious slurry co
of fine aggregate or filler, water, and cementitiou
is used as a fill or backfill in lieu of compacted
is capable of filling all voids in irregular excava
reach places (such as under undercuts of existing s
leveling, and hardens in a matter of a few hours wi
compaction in layers. Flowable fill is sometimes re
controlled density fill (CDF), controlled low stren
lean concrete slurry, and unshrinkable fill.

B. Flowable fill materials will be used as only as
replacement on VA projects. Unless otherwise noted
installed as a substitution for structural earth fi
designed to be removed by the use of hand tools. T
design for the flowable fill should be designed to
compressive strength to the surrounding soil after
excavation at a later time possible to produce the

indicated for the placed location, as determined by

1.2 DESCRI PTI ON
Furnish and place flowable fill in a fluid conditi
the required time and, after curing obtains the des
properties as evidenced by the laboratory testing o
design, at locations shown on the plans or as direc
verbally or in writing. This section specifies flo

as structural fill to remain excavatable using hand

1. 3 RELATED WORK
A. Materials testing and inspection during construc
TESTING LABORATORY SERVICES.
B. Earthwork, excavation and backfill and compactio
3120 00, EARTHWORK.

FLOWABLE FILL
31232333-1
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1.4 DEFI NI TI ONS

A. Flowable fill - Ready-mix Controlled Low Strengt h Material used as an

alternative to compacted soil, and is also known as
fill, and several other names, some of which are tr
material suppliers. Flowable fill (Controlled Low S
differs from portland cement concrete as it contain
content to reduce strength development for possible
Unless specifically approved otherwise, by the COR,
be designed as a permanent material, not designed f
Design strength for this permanent type flowable fi
compressive strength of 2.1 MPa (300 psi) minimum a
admixtures may also be used in flowable fill to mod
properties of strength, flow, set and permeability.

B. Excavatable Flowable fill — flowable fill design

strength that will allow excavation as either machi

at compressive strength of 1.5 MPa (200 psi) maximu
tool excavatable at compressive strength of 0.7 MPa
at 1 year.

1.5 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP

AND SAMPLES.

B. Flowable fill Mix Design: Provide flowable fill

cement and water. At the contractor’s option, it ma
ash, aggregate, or chemical admixtures in any propo
final product meets the strength and flow consisten
requirements included in this specifications. The m
state the sources and proportions of each of the fl
constituents. The coefficient of permeability of fl
that of uniform fine sand, 4.0 X 10-1 cm/sec (0.16
indicated to provide a backfill material with perme
greater than that of the surrounding soil.
1. Test and Performance - Submit the following data
a. Flowable fill shall have a minimum strength of 2

according to ASTM C 39 at 28 days after placement.

b. Flowable fill shall have minimal subsidence and

shrinkage. Evaporation of bleed water shall not res

FLOWABLE FILL
312323.33-2
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shrinkage of more than 10.4 mm per m (1/8 inch per ft.) of
flowable fill depth (for mixes containing high fly ash content).
Measurement of a Final Bleeding shall be as measure d in Section
10 of ASTM C 940 “Standard Test Method for Expansio n and Bleeding
of Freshly Mixed Grouts for Preplaced-Aggregate Con crete in the
Laboratory.

c. Flowable fill shall have a unit weight of 1900 — 2300 kg/m3 (115
— 145 Ib/feet 3) measured at the point of placement after a 60

minute ready-mix truck ride.

C. Provide documentation that the admixture supplie r has experience of at
least one year, with the products being provided an d any equipment
required to obtain desired performance of the produ ct.

D. Manufacturer's Certificates: Provide COR with do cumentation issued by
the State Agency responsible for approving material s for burial,
indicating conformance with applicable rules and re gulations.

1.6 APPLI CABLE PUBLI CATI ONS

A. Publications listed below form a part of this sp ecification to extent
referenced. Publications are referenced in text by basic designation
only.

B. American Society for Testing and Materials (ASTM ):
D4832-10................ Standard Test Method for Pr eparation and

Testing of Controlled Low Strength Material
(CLSM) Test Cylinders.

C618-12................. Standard Specifications for Coal Fly Ash and
Raw or Calcined Natural Pozzolan for use in
Concrete. (Use Fly Ash conforming to the
chemical and physical requirements for mineral
admixture, Class F listed, including Table 2
(except for Footnote A). Waive the loss on

ignition requirement.)

C403/C403M-08........... Standard Test Method for Ti me of Setting of
Concrete Mixtures by Penetration Resistance.
C150/C150M-11........... Standard Specification for Portland Cement
C33/C33M-11a............ Standard Specification for Concrete Aggregates
C94/C94M-12............. Standard Specification for Ready-Mixed Concrete

FLOWABLE FILL
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C494/C494M-11........... Standard Specification for Chemical Admixtures
for Concrete
C685/C685M-11........... Standard Specification for Concrete Made by

Volumetric Batching and Continuous Mixing
C940-10a..........ue.e. Standard Specification for Expansion and
Bleeding of Freshly Mixed Grouts for Preplaced

— Aggregate Concrete in the Laboratory

D5971........cccen. Sampling Freshly Mixed Cont rolled Low Strength
Material

D6103..........ccne Flow Consistency of Control led Low Strength
Material

D6023........ccccune Unit Weight, Yield, Cement Content and Air

Content (Gravimetric) of Controlled Low
Strength Material
C. American Concrete Institute (ACI):
SP-150-94............... Controlled Low-Strength Mat erials

1.7 QUALITY ASSURANCE
A. Manufacturer: Flowable fill shall be manufacture d by a ready-mix
concrete producer with a minimum of 1 year experien ce in the production

of similar products.

B. Materials: For each type of material required fo r the work of this
Section, provide primary materials that are the pro ducts of one
manufacturer. If not otherwise specified here, mate rials shall comply
with recommendations of ACI 229, “Controlled Low St rength Materials.”

C. Pre-Approval Procedures: The use of flowable fil | during any part of
the project shall be restricted to those incidences where, due to field
conditions, the Contractor has made the COR aware o f the conditions for
which he recommends the use of the flowable, and th e COR has confirmed
those conditions and approved the use of the flowab le fill, in advance.
During the submittal process, the contractor shall prepare and submit
various flowable fill mix designs corresponding to required conditions
or if the contractor desires to use flowable fill d ue to economics.
Approval for the strength of the flowable fill shal | be obtained from
the COR when the contractor desires, or is required , to use flowable
fill at specific location(s) within the project. Pr ior to commencement
of field operations the contractor shall establish procedures to

FLOWABLE FILL
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maintain optimum working conditions and to coordina
related and adjacent work.

D. Sampling and Acceptance: Flowable fill shall be
the field in conformance with either ASTM C 94 or C
tests shall be taken for every 115 cubic meters (15
material, or fraction thereof, for each day’s place
include temperature reading and four compressive st
Compressive strength sampling and testing shall con
with one specimen tested at 7 days, two at 28 days,
each batch of four specimens. Sampling and testing
by a qualified, independent commercial testing labo

results should be submitted within 48 hours of comp

1.8 DELI VERY, STORAGE AND HANDLI NG
A. Deliver and handle all products and equipment re
compliance with manufacturer’'s recommendations. Pro
to weather, excessive temperatures, and constructio

1.9 PRQIECT CONDI TI ONS
A. Perform installation of flowable fill only when
and when existing and forecasted weather conditions
limits established by the manufacturer of the mater

used.

PART 2 - PRODUCTS
2.1 MATERI ALS
A. Provide flowable fill containing, at a minimum,
and water. Cementitious materials shall be portland
materials, or other self-cementing materials, or co
at the contractor’s option, and following approval
flowable fill mix design may also contain, fine agg
and/or chemical admixtures in any proportions such
product meets the strength, flow consistency and sh
included in this specification, as approved by the
B. Portland Cement: ASTM C150, Type Il, meeting Pen

Transportation standards.

FLOWABLE FILL
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C. Mixing Water: Fresh, clean, and potable, meeting
Department of Transportation standards for use as m
in-place concrete.

D. Air-Entraining Admixture: ASTM C260.

E. Chemical Admixtures: ASTM C494.

F. Aggregate: ASTM C33.

2.2 FLOWABLE FILL M XTURE

A. Mix design shall produce a consistency that will
product at the time of placement which does not req
move it into place.

B. Flowable fill shall have a minimum strength of 2
according to ASTM C39 at 28 days after placement.

C. Flowable fill shall have minimal subsidence and
Evaporation of bleed water shall not result in shri
10.4 mm per m (1/8 inch per foot) of flowable fill
containing high fly ash content). Measurement of a
be as measured in Section 10 of ASTM C 940 “Standar
Expansion and Bleeding of Freshly Mixed Grouts for
Concrete in the Laboratory.

D. Flowable fill shall have a unit weight of 1900 —
Ibs/feet3) measured at the point of placement after
mix truck ride. In the absence of strength data the
content shall be a maximum of 90 kg/m3 (150 Ibs/cy)

E. Flowable fill shall have an in-place yield of at
yield for permanent type at 1 year.

F. Provide equipment as recommended by the Manufact
manufacturer’'s recommendations for the addition of

at the production plant or prior to placement at th

PART 3 - EXECUTI ON
3.1 EXAM NATI ON
A. Examine conditions of substrates and other condi
is to be performed and notify COR, in writing, of ¢
detrimental to the proper completion of the work. D

unsatisfactory conditions are corrected.

FLOWABLE FILL
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3.2 APPLI CATI ON OF FLOMBLE FI LL

A. Secure tanks, pipes and other members to be enca sed in flowable fill.
Ensure that there are no exposed metallic pipes, co nduits, or other
items that will be in contact with the flowable fil | after placement.
If so, replace with non-metallic materials or apply manufacturers
recommended coating to protect metallic objects bef ore placing the
flowable fill. Replacement or protection of metalli C objects is subject

to the approval of the COR.

3.3 PROTECTI ON AND CURI NG

A. Protect exposed surfaces of flowable fill from p remature drying, wash
by rain or running water, wind, mechanical injury, and excessively hot
or cold temperature. Curing method shall be subject to approval by COR.

---END---

FLOWABLE FILL
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SECTI ON 32 05 23
CEMENT AND CONCRETE FOR EXTERI CR | MPROVEMENTS

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A. This section shall cover site work concrete cons tructed upon the
prepared subgrade and in conformance with the lines , grades, thickness,
and cross sections shown. Construction shall includ e the following:

1 Curbs.

2 Pedestrian Pavement: Walks, Grade Slabs, Stair Landings
3. Vehicular Pavement

4 Equipment Pads: Transformers

1. 2 RELATED WORK

A. Laboratory and Field Testing Requirements: Secti on 01 45 29, TESTING
LABORATORY SERVICES.

B. Subgrade Preparation: Section 31 20 00, EARTHWOR K.

C. Concrete Materials, Quality, Mixing, Design and Other Requirements:

Section 03 30 53, CAST-IN-PLACE-CONCRETE.

1.3 DESI GN REQUI REMENTS
A. Design all elements with the latest published ve rsion of applicable

codes.

1.4 VWEATHER LI M TATI ONS

A. Placement of concrete shall be as specified unde r Article 3.8, COLD
WEATHER and Article 3.7, HOT WEATHER of Section 03 30 00, CAST-IN-PLACE
CONCRETE.

1.5 SELECT SUBBASE MATERI AL JOB-M X

A. The Contractor shall retain and reimburse a test ing laboratory to
design a select subbase material mixture and submit a job-mix formula
to the COR, in writing, for approval. The formula s hall include the
source of materials, gradation, plasticity index, | iquid limit, and
laboratory compaction curves indicating maximum den sity at optimum
moisture.

CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS
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1.6 SUBM TTALS

A. In accordance with Section 01 33 23, SHOP DRAWIN
SAMPLES, furnish the following:

B. Manufacturers' Certificates and Data certifying
materials conform to the requirements specified.
1. Expansion joint filler
2. Hot poured sealing compound
3. Reinforcement
4. Curing materials

C. Data and Test Reports: Select subbase material.
1. Job-mix formula.
2. Source, gradation, liquid limit, plasticity inde

wear, and other tests as specified and in reference

1.7 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only. Refer to the latest edition
Standards and codes.

B. American Association of State Highway and Transp
(AASHTO):
M031MMO031-07-UL......... Deformed and Plain Carbon-S

Philadelphia VAMC
ct Electrical Deficiencies
Bid Documents

GS, PRODUCT DATA AND

that the following

X, percentage of
d publications.

s specification to the
in the text by the
of all referenced

ortation Officials

teel Bars for

Concrete Reinforcement (ASTM A615/A615M-09)

M0O55MMO055-09-UL......... Steel Welded Wire Reinforce
Concrete (ASTM A185)

ment, Plain, for

Soil-Aggregate

Subbase, Base and Surface Courses (R 2004)

M147-65-UL.............. Materials for Aggregate and
M148-05-UL.............. Liquid Membrane-Forming Com
Concrete (ASTM C309)
M171-05-UL.............. Sheet Materials for Curing
M182-05-UL.............. Burlap Cloth Made from Jute
Mats
M213-01-UL.............. Preformed Expansion Joint F

pounds for Curing

Concrete (ASTM C171)

or Kenaf and Cotton

illers for Concrete

Paving and Structural Construction

(Non-extruding and Resilient Bituminous Type)

(ASTM D1751)

CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS
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M233-86-UL.............. Boiled Linseed Oil Mixer fo r Treatment of
Portland Cement Concrete

T099-09-UL.............. Moisture-Density Relations of Soils Using a 2.5
kg. (5.5 Ib) Rammer and a 305 mm (12 in.) Drop

T180-09-UL.............. Moisture-Density Relations of Soils Using a
4.54 kg (10 Ib.) Rammer and a 457 mm (18 in.)
Drop

C. American Society for Testing and Materials (ASTM ):
C94/C94M-09............. Ready-Mixed Concrete
C143/C143M-09........... Slump of Hydraulic Cement C oncrete

SPEC WRITER NOTE: Update materials to
agree with requirements (type, grades,
class, test method, tables, etc.)

specified in the referenced APPLICABLE
PUBLICATIONS.

PART 2 - PRODUCTS

2.1 GENERAL
Concrete shall be Type C, air-entrained as specifi ed in Section 03 30
00, CAST-IN-PLACE CONCRETE, with the following exce ptions:
TYPE MAXIMUM SLUMP
Curb 75 mm (3")
Pedestrian Pavement 75 mm (3")
Vehicular Pavement 50 mm (2") (Machine Finished)
100 mm (4") (Hand Finished)
Equipment Pad 75 to 100 mm (3" to 4")
* For concrete to be vibrated: Slump as determined by ASTM C143.
Tolerances as established by ASTM C94.
2. 2 REI NFORCEMENT
A. The type, amount, and locations of steel reinfor cement shall be as

shown on the drawings and in the specifications.

B. Welded wire-fabric shall conform to AASHTO M55.

C. Dowels shall be plain steel bars conforming to A ASHTO M31. Tie bars
shall be deformed steel bars conforming to AASHTO M 31.

CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS
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2.3 SELECT SUBBASE (WHERE REQUI RED)

A. Subbase material shall consist of select granula
sand, sand-gravel, crushed stone, crushed or granul
without soil binder, or combinations of these mater
AASHTO M147, Grading E or F.

B. Materials meeting other gradations than that not
whenever the gradations are within a tolerance of t
percent, plus or minus, of the single gradation est
job-mix formula.

C. Subbase material shall produce a compacted, dens

meeting the density requirement specified herein.

2.4 FORMS

A. Use metal or wood forms that are straight and su
cross-section, depth, and strength to resist spring
depositing and consolidating the concrete, for the

B. Do not use forms if they vary from a straight li
inch) in any 3000 mm (ten foot) long section, in ei
vertical direction.

C. Wood forms should be at least 50 mm (2 inches) t
forms shall also be free from warp, twist, loose kn

other defects. Use approved flexible or curved form

2.5 CONCRETE CURI NG MATERI ALS

A. Concrete curing materials shall conform to one o

1. Burlap conforming to AASHTO M182 having a weight
ounces) or more per square meter (yard) when dry.
2. Impervious Sheeting conforming to AASHTO M171.

3. Liquid Membrane Curing Compound conforming to AA

C309), Type 2 and shall be free of paraffin or petr

2.6 EXPANS|I ON JO NT FI LLERS
A. Material shall conform to AASHTO M213.

Philadelphia VAMC
ct Electrical Deficiencies
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PART 3 - EXECUTI ON
3.1 SUBGRADE PENETRATI ON
A. Prepare, construct, and finish the subgrade as s
20 00, EARTHWORK.
B. Maintain the subgrade in a smooth, compacted con
with the required section and established grade unt

operation has been accomplished.

3.2 SELECT SUBBASE (WHERE REQUI RED)
A. Mixing: Proportion the select subbase by weight
guantities so that the final approved job-mixed for

liquid limit, and plasticity index requirements wil

subbase course has been placed and compacted. Add w

guantities, measured by weight or volume, in such a

uniform blend.

B. Placing:

1. Place the mixed material on the prepared subgrad
to the required contour and grades, and to a loose
exceed 200 mm (8 inches), and that when compacted,
layer of the designated thickness.

2. When the designated compacted thickness exceeds
place the material in layers of equal thickness. Re
unsatisfactory areas and replace with satisfactory
the material in the area.

3. In no case will the addition of thin layers of m
the top layer in order to meet grade.

4. If the elevation of the top layer is 13 mm (1/2
the grade, excavate the top layer and replace with
depth of at least 75 mm (3 inches) in compacted thi

C. Compaction:

1. Perform compaction with approved equipment (hand
suited to the material being compacted.

2. Moisten or aerate the material as necessary to p
content that will readily facilitate obtaining the
compaction with the equipment used.

3. Compact each layer to at least 95 percent or 100

density as determined by AASHTO T180 or AASHTO T99

Philadelphia VAMC
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D. Smoothness Test and Thickness Control:
Test the completed subbase for grade and cross sect
edge.
1. The surface of each layer shall not show any dev
10 mm (3/8 inch).
2. The completed thickness shall be within 13 mm (1
thickness as shown.
E. Protection:
1. Maintain the finished subbase in a smooth and co
until the concrete has been placed.
2. When Contractor's subsequent operations or adver

the approved compacted subbase, excavate, and recon

new material meeting the requirements herein specif
additional cost to the VA.

3.3 SETTI NG FORMS
A. Base Support:

1. Compact the base material under the forms true t
when set, they will be uniformly supported for thei
at the grade as shown.

2. Correct imperfections or variations in the base
cutting or filling and compacting.

B. Form Setting:

1. Set forms sufficiently in advance of the placing
permit the performance and approval of all operatio
and adjacent to the form lines.

2. Set forms to true line and grade and use stakes,
and braces to hold them rigidly in place so that th
joints are free from play or movement in any direct

3. Forms shall conform to line and grade with an al
3 mm (1/8 inch) when checked with a straightedge an
deviate from true line by more than 6 mm (1/4 inch)

4. Do not remove forms until removal will not resul
concrete or at such time to facilitate finishing.

5. Clean and oil forms each time they are used.

C. The Contractor's Registered Professional Land Su

Section 00 72 00, GENERAL CONDITIONS, shall establi
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alignment and the grade elevations of the forms or

machine operations.

1. Make necessary corrections to forms immediately
concrete.

2. When any form has been disturbed or any subgrade
become unstable, reset and recheck the form before

3.4 EQUI PMENT
A. The COR shall approve equipment and tools necess
materials and performing all parts of the work prio
work.
B. Maintain equipment and tools in satisfactory wor
times.

3.5 PLACI NG REI NFORCEMENT
A. Reinforcement shall be free from dirt, oil, rust
substances that prevent the bonding of the concrete
reinforcement.
B. Before the concrete is placed, the COR shall app
which shall be accurately and securely fastened in
supports and ties. The type, amount, and position o

shall be as shown.

3.6 PLACI NG CONCRETE - GENERAL

A. Obtain approval of the COR before placing concre

B. Remove debris and other foreign material from be
placing concrete. Obtain approval of the COR before

C. Before the concrete is placed, uniformly moisten
subbase appropriately, avoiding puddles of water.

D. Convey concrete from mixer to final place of dep
will prevent segregation or loss of ingredients. De
that it requires as little handling as possible.

E. While being placed, spade or vibrate and compact
suitable tools to prevent the formation of voids or
Vibrate concrete well against forms and along joint
manipulation causing segregation will not be permit
continuously between joints without bulkheads.

Philadelphia VAMC
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F. Install a construction joint whenever the placin

suspended for more than 30 minutes and at the end o

G. Workmen or construction equipment coated with fo
not be permitted to walk or operate in the concrete
and finishing operations.

Philadelphia VAMC
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3.7 PLACI NG CONCRETE FOR CURB, PEDESTRI AN PAVEMENT AND EQUI PMENT PADS

A. Place concrete in the forms in one layer of such
compacted and finished, it will conform to the cros

B. Deposit concrete as near to joints as possible w
but do not dump onto a joint assembly.

C. After the concrete has been placed in the forms,
guided by the side forms to bring the surface to th
be compacted.

D. Consolidate the concrete thoroughly by tamping a
approved mechanical finishing equipment.

E. Finish the surface to grade with a wood or metal

F. All Concrete pads and pavements shall be constru

slope to drain properly.

3.8 PLACI NG CONCRETE FOR VEHI CULAR PAVENMENT

A. Deposit concrete into the forms as close as poss
position.

B. Place concrete rapidly and continuously between

C. Strike off concrete and thoroughly consolidate b
vibrating screed, or by hand-finishing.

D. Finish the surface to the elevation and crown as

E. Deposit concrete as near the joints as possible

but do not dump onto a joint assembly. Do not place
without approval by the COR.

3.9 CONCRETE FI NI SHI NG - GENERAL
A. The sequence of operations, unless otherwise ind
follows:
1. Consolidating, floating, straight-edging, trowel
edging of joints.
2. Maintain finishing equipment and tools in a clea
condition.

thickness that, when
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ithout disturbing them
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3.9 CONCRETE FI NI SHI NG CURB

A. Round the top of the curb with an edging tool to
inch) or as otherwise detailed.

B. Float the surfaces and finish with a smooth wood
true to grade and section and uniform in textures.

C. Finish the surfaces, while still wet, with a bri
longitudinal strokes.

D. Immediately after removing the front curb form,
curb with a wood or concrete rubbing block and wate
form marks, and tool marks have been removed. Brush
still wet, in the same manner as the gutter and cur

E. Except at grade changes or curves, finished surf
more than 6 mm (1/4 inch) for top and face of curb,
3000 mm (10 foot) straightedge.

F. Remove and reconstruct irregularities exceeding
length between regularly scheduled joints.

G. Correct any depressions which will not drain.

H. Visible surfaces and edges of finished curb shal
form marks, and tool marks, and shall be uniform in

appearance.

3. 10 CONCRETE FI NI SHI NG PEDESTRI AN PAVEMENT
A. Walks, Grade Slabs, Stair Landings:

1. Finish the surfaces to grade and cross section w
trowled smooth and finished with a broom moistened

2. Brooming shall be transverse to the line of traf

3. Finish all slab edges, including those at formed
with an edger having a radius as shown on the Drawi

4. Unless otherwise indicated, edge the transverse
brooming. The brooming shall eliminate the flat sur
surface face of the edger. Execute the brooming so
corrugation, thus produced, will be uniform in appe
more than 2 mm (1/16 inch) in depth.

5. The completed surface shall be uniform in color
blemishes, form marks, and tool marks. The finished
pavement shall not vary more than 5 mm (3/16 inch)
a 3000 mm (10 foot) straightedge.
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6. The thickness of the pavement shall not vary mor
inch).

7. Remove and reconstruct irregularities exceeding
full length between regularly scheduled joints.

B. Steps: The method of finishing the steps and the

to above except as herein noted.

1. Remove the riser forms one at a time, starting w

2. After removing the riser form, rub the face of t
or concrete rubbing block and water until blemishes
tool marks have been removed. Use an outside edger
corner of the tread; use an inside edger to finish
bottom of the riser.

3. Give the risers and sidewall a final brush finis
have a final finish with a stiff brush to provide a
surface.

4. The texture of the completed steps shall present
appearance and shall not deviate from a straightedg
5 mm (3/16 inch).

3. 12 CONCRETE FI NI SHI NG FOR VEH CULAR PAVEMENT

A. Accomplish longitudinal floating with a longitud
than 3000 mm (10 feet) long and 150 mm (6 inches) w
stiffened to prevent flexing and warping. Operate t
bridges in a sawing motion parallel to the directio
pavement is being laid from one side of the pavemen
advancing not more than half the length of the floa

B. After the longitudinal floating is completed, bu
still plastic, eliminate minor irregularities in th
by means of metal floats, 1500 mm (5 feet) in lengt
straightedges, 3000 mm (10 feet) in length. Make th
the straightedges, which shall be used to float the
surface.

C. Test the surface for trueness with a 3000 mm (10
held in successive positions parallel and at right
direction in which the pavement is being laid and t
covered as necessary to detect variations. Advance
along the pavement in successive stages of not more
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length of the straightedge. Correct all irregularit
surface.

D. The finished surface of the pavement shall not v
inch) in both longitudinal and transverse direction
3000 mm (10 foot) straightedge.

E. The thickness of the pavement shall not vary mor

F. When most of the water glaze or sheen has disapp
concrete becomes nonplastic, give the surface of th
finish with an approved fiber broom not less than 4
wide. Pull the broom gently over the surface of the
to edge. Brooming shall be transverse to the line o
executed that the corrugations thus produced will b
character and width, and not more than 3 mm (1/8 in
Carefully finish the edge of the pavement along for
with an edging tool. The brooming shall eliminate t
by the surface face of the edger.

G. The finish surfaces of new and existing abutting

coincide at their juncture.

3. 13 CONCRETE FI NI SHI NG EQUI PMENT PADS

A. After the surface has been struck off and screed
elevation, give it a smooth dense float finish, fre
or irregularities.

B. Carefully finish all slab edges with an edger ha
in the Drawings.

C. After removing the forms, rub the faces of the p
concrete rubbing block and water until blemishes, f
marks have been removed. The finish surface of the
more than 3 mm (1/8 inch) when tested with a 3000 m
straightedge.

D. Correct irregularities exceeding the above.

3.11 JO NTS - GENERAL
A. Place joints, where shown, conforming to the det
perpendicular to the finished grade of the concrete
B. Joints shall be straight and continuous from edg

pavement.
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3. 12 CONTRACTI ON JA NTS

A. Cut joints to depth as shown with a grooving too
radius as shown or by sawing with a blade producing
and depth.

B. Construct joints in curbs by inserting 3 mm (1/8
conforming to the cross sections of the curb.

C. Plates shall remain in place until concrete has
hold its shape and shall then be removed.

D. Finish edges of all joints with an edging tool h
shown.

E. Score pedestrian pavement with a standard groovi

3. 13 EXPANSI ON JO NTS

A. Use a preformed expansion joint filler material
shown to form expansion joints.

B. Material shall extend the full depth of concrete
cross section as shown, except that top edges of jo
below the finished concrete surface where shown to

C. Anchor with approved devices to prevent displaci
finishing operations.

D. Round the edges of joints with an edging tool.

E. Form expansion joints as follows:
1. Without dowels, about structures and features th

into, or against any site work concrete constructio

2. Using joint filler of the type, thickness, and w
3. Installed in such a manner as to form a complete

between the structure and the site work concrete it

3. 14 CONSTRUCTI ON JO NTS
A. Locate longitudinal and transverse construction
vehicular pavement as shown.
B. Place transverse construction joints of the type
and whenever the placing of concrete is suspended f
minutes.
C. Use a butt-type joint with dowels in curb if the

location of a planned joint.
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D. Use keyed joints with tiebars if the joint occur

of the normal curb joint interval.

3. 15 FORM REMOVAL
A. Forms shall remain in place at least 12 hours af
been placed. Remove forms without injuring the conc
B. Do not use bars or heavy tools against the concr
forms. Promptly repair any concrete found defective

3.16 CURI NG OF CONCRETE

A. Cure concrete by one of the following methods ap
weather conditions and local construction practices
moisture, and rapid temperature changes for at leas
the beginning of the curing operation. Protect unha
rain and flowing water. All equipment needed for ad
protection of the concrete shall be on hand and rea
actual concrete placement begins. Provide protectio
prevent cracking of the pavement due to temperature
curing period. If any selected method of curing doe
proper curing and protection against concrete crack
replace the damaged pavement and employ another met
directed by the COR.

B. Burlap Mat: Provide a minimum of two layers kept
for the curing period. Mats shall overlap each othe
inches).

C. Impervious Sheeting: Use waterproof paper, polye
or polyethylene sheeting. Polyethylene shall be at
mils) in thickness. Wet the entire exposed concrete
spray of water and then cover with the sheeting mat
overlap each other at least 300 mm (12 inches). Sec
sheeting.

D. Liquid Membrane Curing:
1. Apply pigmented membrane-forming curing compound

right angles to each other at a rate of 5 m
gallon) for both coats.

2. Do not allow the concrete to dry before the appl

membrane.
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3. Cure joints designated to be sealed by inserting
fiber rope or covering with waterproof paper prior
the curing compound, in a manner to prevent the cur
entering the joint.

4. Immediately re-spray any area covered with curin

damaged during the curing period.

3.17 CLEANI NG
A. After completion of the curing period:
1. Remove the curing material (other than liquid me
2. Sweep the concrete clean.
3. After removal of all foreign matter from the joi
herein specified.
4. Clean the entire concrete of all debris and cons

as soon as curing and sealing of joints has been co

3. 18 PROTECTI ON
A. The contractor shall protect the concrete agains

final acceptance by the Government. Remove concrete
excessive cracking, fractures, spalling, or other d
reconstruct the entire section between regularly sc
directed by the COR, and at no additional cost to t
Exclude traffic from vehicular pavement until the ¢
seven days old, or for a longer period of time if s
COR.

3.19 FI NAL CLEAN- UP

A. Remove all debris, rubbish and excess material f

---END---
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SECTION 32 12 16
ASPHALT PAVI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This work shall cover the composition, mixing, ¢

prepared subgrade, and the protection of hot asphal
The hot asphalt concrete pavement shall consist of
asphalt base course and asphalt surface course cons
conformity with the lines, grades, thickness, and ¢
shown. Each course shall be constructed to the dept
elevation required by the drawings and shall be rol

approved before the placement of the next course.

1. 2 RELATED WORK
A. Laboratory and field testing requirements: Secti
LABORATORY SERVICES.
B. Subgrade Preparation: Paragraph 3.3 and Section
C. Pavement Markings: Section 32 17 23, PAVEMENT MA

1. 3 I NSPECTI ON OF PLANT AND EQUI PMENT
A. The COR shall have access at all times to all pa
producing plants for checking the mixing operations
the adequacy of the equipment in use.

1.4 ALI GNVENT AND GRADE CONTROL
A. The Contractor’'s Registered Professional Land Su
and control the pavement (aggregate or asphalt base
surface course) alignments, grades, elevations, and

shown on the Drawings.

1.5 SUBM TTALS
A. In accordance with Section 01 33 23, SHOP DRAWIN
SAMPLES, furnish the following:
B. Data and Test Reports:

ASPHALT PAVING
321216-1
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1. Aggregate Base Course: Sources, gradation, liqui d limit, plasticity

index, percentage of wear, and other tests required by State Highway
Department.
2. Asphalt Base/Surface Course: Aggregate source, g radation, soundness

loss, percentage of wear, and other tests required by State Highway

Department.
3. Job-mix formula.
C. Certifications:
1. Asphalt prime and tack coat material certificate
State Highway Department requirements.
2. Asphalt cement certificate of conformance to Sta
Department requirements.
3. Job-mix certification - Submit plant mix certifi
equals or exceeds the State Highway Specification.
D. One copy of State Highway Department Specificati
E. Provide MSDS (Material Safety Data Sheets) for a

ground.

PART 2 - PRODUCTS
2.1 GENERAL
A. Aggregate base and asphalt concrete materials sh

requirements of the following and other appropriate
latest version of the State Highway Material Specif
amendments, addenda and errata. Where the term "Eng
"Commission" is referenced in the State Highway Spe
shall mean the VA COR or VA Contracting Officer.

2.2 AGGREGATES

A. Provide aggregates consisting of crushed stone,
sound, durable mineral materials processed and blen
combined.

B. Subbase aggregate (where required) maximum size:

C. Base aggregate maximum size:
1. Base course over 152mm (6") thick: 38mm (1-1/2")
2. Other base courses: 19mm (3/4").

D. Asphaltic base course:
1. Maximum particle size not to exceed 25.4mm (1").

ASPHALT PAVING
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2. Where conflicts arise between this specification
requirements in the latest version of the State Hig
Specifications, the State Specifications shall cont

E. Aggregates for asphaltic concrete paving: Provid
mineral aggregate, and liquid asphalt mixed in such
the percentage by weight will be within:

Sieve Sizes Percentage Passing
19mm(3/4") 100
9.5mm(3/8") 67 to 85
6.4mm(1/4") 50 to 65
2.4Amm(No. 8 mesh) 37 to 50
600pm(No. 30 mesh) 15to0 25
75um(No. 200 mesh) 3to8

plus 50/60 penetration liquid asphalt at 5 percent
the combined dry aggregates.

2.3 ASPHALTS
A. Comply with provisions of Asphalt Institute Spec

1. Asphalt cement: Penetration grade 50/60

2. Prime coat: Cut-back type, grade MC-250

3. Tack coat: Uniformly emulsified, grade SS-1H
2.4 SEALER

A. Provide a sealer consisting of suitable fibrated
base binders and fillers having a container consist
troweling after thorough stirring, and containing n
deleterious substance.

B. Where conflicts arise between this specification
in the latest version of the State Highway Specific

Specifications shall control.

PART 3 - EXECUTI ON
3.1 CGENERAL
A. The Asphalt Concrete Paving equipment, weather |

formula, mixing, construction methods, compaction,

ASPHALT PAVING
321216-3
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tolerance, and protection shall conform to the requ
appropriate sections of the State Highway Specifica

of material specified.

3.2 M XI NG ASPHALTI C CONCRETE MATERI ALS
A. Provide hot plant-mixed asphaltic concrete pavin
1. Temperature leaving the plant: 143 degrees C (29
minimum, 160 degrees C (320 degrees F) maximum.
2. Temperature at time of placing: 138 degrees C (2

minimum.

3. 3 SUBGRADE

A. Shape to line and grade and compact with self-pr

B. All depressions that develop under rolling shall
acceptable material and the area re-rolled.

C. Soft areas shall be removed and filled with acce
the area re-rolled.

D. Should the subgrade become rutted or displaced p
the subbase, it shall be reworked to bring to line

E. Proof-roll the subgrade with maximum 45 tonne (5
dump truck as directed by VA COR or VA Contracting
pumping, pushing, or other movement is observed, re

provide a stable and compacted subgrade.

3.4 BASE COURSES
A. Subbase (when required)
1. Spread and compact to the thickness shown on the
2. Rolling shall begin at the sides and continue to
shall continue until there is no movement ahead of
3. After completion of the subbase rolling there sh
over the subbase other than the delivery of materia
course.
B. Base
1. Spread and compact to the thickness shown on the
2. Rolling shall begin at the sides and continue to
shall continue until there is no movement ahead of

ASPHALT PAVING
321216-4
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3. After completion of the base rolling there shall
the base other than the delivery of material for th
C. Thickness tolerance: Provide the compacted thick
Drawings within a tolerance of minus 0.0mm (0.0") t
(0.5").
D. Smoothness tolerance: Provide the lines and grad
Drawings within a tolerance of 5mm in 3m (3/16 inch
E. Moisture content: Use only the amount of moistur

specified compaction.

3.5 PLACEMENT OF ASPHALTI C CONCRETE PAVI NG
A. Remove all loose materials from the compacted ba
B. Apply the specified prime coat, and tack coat wh
to dry in accordance with the manufacturer's recomm
approved by the Architect or Engineer.
C. Receipt of asphaltic concrete materials:

1. Do not accept material unless it is covered with
unloaded, and unless the material has a temperature
130 degrees C (280 degrees F).

2. Do not commence placement of asphaltic concrete
atmospheric temperature is below 10 degrees C (50 d
during fog, rain, or other unsuitable conditions.

D. Spreading:

1. Spread material in a manner that requires the le

2. Where thickness of finished paving will be 76mm
in one layer.

E. Rolling:

1. After the material has been spread to the proper
the surface is hard, smooth, unyielding, and true t
and elevations shown own the drawings.

2. Roll'in at least two directions until no roller

3. Finished paving smoothness tolerance:

a. No depressions which will retain standing water.

b. No deviation greater than 3mm in 1.8m (1/8" in s

ASPHALT PAVING
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3.6 APPLI CATI ON OF SEAL COAT

A. Prepare the surfaces, mix the seal coat material
accordance with the manufacturer’'s recommendations
Architect or Engineer.

B. Apply one coat of the specified sealer.

C. Achieve a finished surface seal which, when dry
smooth, tough, resilient, of uniform black color, a
textured areas, lap marks, ridges, and other surfac

3.7 PROTECTI ON
A. Protect the asphaltic concrete paved areas from
sealer is set and cured and does not pick up under

traffic.

3.8 FI NAL CLEAN- UP

A. Remove all debris, rubbish, and excess material

---END---
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SECTION 32 31 13
CHAIN LINK FENCES AND GATES
PART 1 - GENERAL
1.1 DESCRIPTION
This work consists of all labor, materials, and equipment necessary for
furnishing and installing chain link fence, gates and accessories in
conformance with the lines, grades, and details as shown.
1.2 RELATED WORK

A. Grounding of fencing for enclosures of electrical equipment and for
lightning protection as shown: Section 26 05 26, GROUNDING AND BONDING
FOR ELECTRICAL SYSTEMS.

B. Temporary Construction Fence: Section 01 00 00, GENERAL REQUIREMENTS.
Finish Grading: Section 31 20 00, EARTH MOVING, and Section 32 90 00,
PLANTING.

1.3 MANUFACTURER'S QUALIFICATIONS
Fence, gates, and accessories shall be products of manufacturers'
regularly engaged in manufacturing items of type specified.

1.4 SUBMITTALS

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND
SAMPLES, furnish the following:

1. Manufacturer's Literature and Data: Chain link fencing, gates and
all accessories.

2. Manufacturer's Certificates: Zinc-coating complies with complies
with specifications.

B. Shop Drawings for fence material and hardware.

1.5 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by the

basic designation only.

B. American Society for Testing and Materials (ASTM):
A392-07 ..t ie i Zinc-Coated Steel Chain-Link Fence Fabric
ABLT7=07 i e e et ieean Metal-Coated Steel Wire for Chain-Link Fence

Fabric and Marcelled Tension Wire

C94/C94M-07 ... Ready-Mixed Concrete
FS567=07 .t iiieeeennnn. Installation of Chain-Link Fence
F626-(R2003) v veven.. Fence Fittings

CHAIN LINK FENCES AND GATES
32 31 13-1
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FO00-05. ... Industrial and Commercial Swing Gates
F1043-06. ... Strength and Protective Coatings on Metal
Industrial Chain-Link Fence Framework
F1083-08. ... Pipe, Steel, Hot-Dipped Zinc-Coated
(Galvanized) Welded, for Fence Structures.
C. Federal Specifications (Fed. Spec.):
FF-P-110J. ..t ennenn. Padlock, Changeable Combination

PART 2 - PRODUCTS

2.1 GENERAL
Materials shall conform to ASTM F1083 and ASTM A392 ferrous metals,
zinc-coated; and detailed specifications forming the various parts
thereto; and other requirements specified herein. Zinc-coat metal
members (including fabric, gates, posts, rails, hardware and other
ferrous metal items) after fabrication shall be reasonably free of

excessive roughness, blisters and sal-ammoniac spots.

2.2 CHAIN-LINK FABRIC
ASTM A392 9 gauge wire woven in a 50 mm (2 inch) mesh. Top and bottom
selvage shall have twisted and barbed finish. Zinc-coating weight shall
be 570 grams/m? (2.0 ounces per square foot).

2.3 POST, FOR GATES AND FENCING
ASTM F1083, Grade SK-40A, round, zinc-coated steel. Dimensions and
weights of posts shall conform to the tables in the ASTM Specification.
Provide post braces and truss rods for each gate, corner, pull or end
post. Provide truss rods with turnbuckles or other equivalent

provisions for adjustment.

2.4 TOP RAIL AND BOTTOM RAIL
ASTM F1083, Grade SK-40A, round, zinc-coated steel. Dimensions and
weights of posts shall conform to the tables in the ASTM Specification;
fitted with suitable expansion sleeves and means for securing rail to
each gate, corner, and end posts.

2.5 ACCESSORIES
Accessories as necessary caps, rail and brace ends, wire ties or clips,
braces and tension bands, tension bars, truss rods, and miscellaneous

accessories conforming to ASTM F626

CHAIN LINK FENCES AND GATES
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2.6 GATES

ASTM F900, type as shown. Gate framing, bracing, latches, and other
hardware zinc-coating weight shall be the same as the FABRIC. Gate
leaves more than 2400 mm (8 feet) wide shall have either intermediate
members and diagonal truss rods, or shall have tubular members as
necessary to provide rigid construction, free from sag or twist. Gates
less than 2400 mm (8 feet) wide shall have truss rods or intermediate
braces. Attach gate fabric to the gate frame by method standard with
the manufacturer, except that welding will not be permitted. Arrange
latches for padlocking so that padlock will be accessible from both
sides of the gate regardless of the latching arrangement. When
required, extend each end member of gate frame sufficiently above the
top member or provide three strands of barbed wire in horizontal

alignment with barbed wire strands on the fence.

2.7 GATE HARDWARE

A.

Manufacturer's standard products, installed complete. The type of
hinges shall allow gates to swing through 180 degrees, from closed to
open position. Hang and secure gates in such a manner that, when
locked, they cannot be lifted off hinges.

Provide stops and keepers for all double gates. Latches shall have a
plunger-bar arranged to engage the center stop. Arrange latches for
locking. Center stops shall consist of a device arranged to be set in
concrete and to engage a plunger bar. Keepers shall consist of a
mechanical device for securing the free end of the gate when in full
open position.

Padlocks for gates are specified under Section 08 71 00, DOOR HARDWARE.
Padlocks shall have chains that are securely attached to the gate or

gate post.

. Equip gate openings with padlock conforming to Fed Spec FF-P-110H, Type

EPC, size 50 mm (2 inch). Padlocks shall have chains that are securely
attached to the gate or gate post. Before padlocks are delivered to
project, submit sample to Resident Engineer for approval. Approved
sample may be incorporated in work. Key padlock as directed by the

Resident Engineer.

CHAIN LINK FENCES AND GATES
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2.8 CONCRETE

PART 3

ASTM C94/C94M, using 19 mm (3/4 inch) maximum-size aggregate, and
having minimum compressive strength of 25 mPa (3000 psig) at 28 days.
Non-shrinking grout shall consist of one part Portland cement to three
parts clean, well-graded sand, non-shrinking grout additive and the
minimum amount of water to produce a workable mix.

- EXECUTION

3.1 INSTALLATION

A.

Install fence by properly trained crew, on previously prepared
surfaces, to line and grade as shown. Install fence in accordance with
ASTM F567 and with the manufacturer's printed installation
instructions, except as modified herein or as shown. Maintain all
equipment, tools, and machinery while on the project in sufficient
quantities and capacities for proper installation of posts, chain links

and accessories.

3.2 EXCAVATION

Excavation for concrete-embedded items shall be of the dimensions
shown, except in bedrock. If bedrock is encountered before reaching the
required depth, continue the excavation to the depth shown or 450 mm
(18 inches) into the bedrock, whichever is less, and provide a minimum
of 50 mm (2 inches) larger diameter than the outside diameter of the
post. Clear loose material from post holes. Grade area around finished
concrete footings as shown and dispose of excess earth as directed by

the Resident Engineer.

3.3 POST SETTING

Install posts plumb and in alignment. Set post in concrete footings of
dimensions as shown, except in bedrock. Thoroughly compact concrete so
as it to be free of voids and finished in a slope or dome to divert
water running down the post away from the footing. Straight runs
between braced posts shall not exceed 150 m (500 feet). Install posts
in bedrock with a minimum of 25 mm (one inch) of non-shrinking grout
around each post. Thoroughly work non-shrinking grout into the hole so
as to be free of voids and finished in a slope or dome. Cure concrete
and grout a minimum of 72 hours before any further work is done on the

posts.

CHAIN LINK FENCES AND GATES
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3.4 POST CAPS
Fit all exposed ends of post with caps. Provide caps that fit snugly
and are weathertight. Where top rail is used, provide caps to
accommodate the top rail. Install post caps as recommended by the
manufacturer and as shown.

3.5 SUPPORTING ARMS
Design supporting arms, when required, to be weathertight. Where top
rail is used, provide arms to accommodate the top rail. Install
supporting arms as recommended by the manufacturer and as shown.

3.6 TOP RAILS AND BOTTOM RAILS
Install rails before installing chain link fabric. Provide suitable
means for securing rail ends to terminal and intermediate post. Top
rails shall pass through intermediate post supporting arms or caps as
shown. The rails shall have expansion couplings (rail sleeves) spaced
as recommended by the manufacturer. Where fence is located on top of a
wall, install expansion couplings over expansion joints in wall.

3.7 ACCESSORIES
Supply accessories (posts braces, tension bands, tension bars, truss
rods, and miscellaneous accessories), as required and recommended by
the manufacturer, to accommodate the installation of a complete fence,
with fabric that is taut and attached properly to posts, rails, and
tension wire.

3.8 FABRIC
Pull fabric taut and secured with wire ties or clips to the top rail
and bottom rail close to both sides of each post and at intervals of
not more than 600 mm (24 inches) on centers. Secure fabric to posts
using stretcher bars and ties or clips.

3.9 GATES
Install gates plumb, level, and secure for full opening without
interference. Set keepers, stops and other accessories into concrete as
required by the manufacturer and as shown. Adjust hardware for smooth
operation and lubricate where necessary.

3.10 REPAIR OF GALVANIZED SURFACES
Use galvanized repair compound, stick form, or other method, where
galvanized surfaces need field or shop repair. Repair surfaces in

accordance with the manufacturer's printed directions.

CHAIN LINK FENCES AND GATES
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3.11 FINAL CLEAN-UP
Remove all debris, rubbish and excess material from the station.

---END- - -

CHAIN LINK FENCES AND GATES
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SECTI ON 33 40 00
STORM SEVEER UTI LI TI ES

PART 1 - GENERAL

1. 1 DESCRI PTI ON
This section specifies materials and procedures for
outside, underground storm sewer systems that are c
operation. This includes piping and all other incid
does not include new manhole or catch basin structu

1. 2 RELATED WORK

A. Excavation, Trench Widths, Pipe Bedding, Backfill,
Bracing: Section 31 20 00, EARTHWORK.

B. General plumbing, protection of Materials and Equip
assurance: Section 22 05 11, COMMON WORK RESULTS FO

C. Materials and Testing Report Submittals: Section 01
DRAWINGS, PRODUCT DATA AND SAMPLES.

D. Erosion and Sediment Control: Section 01 57 19, TEM
CONTROLS.

1. 3 ABBREVI ATl ONS
A. HDPE: High-density polyethylene.

1.4 DELI VERY, STORAGE AND HANDLI NG
A. Do not store plastic manholes, pipe, and fittings i
B. Handle manholes and catch basins according to manuf

rigging instructions.

1. 5 COORDI NATI ON
A. Coordinate connection to storm sewer main with the
providing storm sewer off-site drainage.
Coordinate exterior utility lines and connections t
up to the actual extent of building wall.

1.6 QUALI TY ASSURANCE

A. Products Criteria:

STORM SEVER UTI LI TI ES
334000-1
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1. When two or more units of the same type or class of materials or
equipment are required, these units shall be produc ts of one
manufacturer.

2. A nameplate bearing manufacturer's name or trademar Kk, including model
number, shall be securely affixed in a conspicuous place on
equipment. In addition, the model number shall be e ither cast
integrally with equipment, stamped, or otherwise pe rmanently marked

on each item of equipment.

1.7 SUBM TTALS
A. Manufacturers’ Literature and Data shall be submitt ed, as one package,
for pipes, fittings and appurtenances, including jo inting materials,
hydrants, valves and other miscellaneous items.

1. 8 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of this s pecification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
B. American Society for Testing and Materials (ASTM):

C923-08................. Resilient Connectors Betwee n Reinforced
Concrete Manhole Structures, Pipes, and

Laterals

C990-09.......cccuuee Joints for Concrete Pipe, M anholes, and Precast
Box Sections Using Preformed Flexible Joint

Sealants

C1173-08..........ue.ee Flexible Transition Couplin gs for Underground
Piping Systems

C1479-10................ Installation of Precast Con crete Sewer, Storm
Drain, and Culvert Pipe Using Standard

Installations

D448-08..........ccc.... Sizes of Aggregate for Road and Bridge
Construction

STORM SEVER UTI LI TI ES
334000-2



VA Project No. 642-11-103 Philadelphia VAMC
AE Works Project No. 12022 Correct Electric al Deficiencies
Bid Documents

D698-07el............... Laboratory Compaction Chara cteristics of Soll
Using Standard Effort (12 400 ft-1bf/ft3 (600
kN-m/m3))

D1056-07................ Flexible Cellular Materials —Sponge or Expanded
Rubber

D1785-06................ Poly(Vinyl Chloride) (PVC) Plastic Pipe,

Schedules 40, 80, and 120

D2321-11.....ccueeee... Underground Installation of Thermoplastic Pipe
for Sewers and Other Gravity-Flow Applications

D2774-08................ Underground Installation of Thermoplastic

Pressure Piping

D3350-10.....ccccee.... Polyethylene Plastics Pipe and Fittings
Materials
D5926-09................ Poly (Vinyl Chloride) (PVC) Gaskets for Drain,

Waste, and Vent (DWV), Sewer, Sanitary, and

Storm Plumbing Systems

FA77-10....ccccueee.... Elastomeric Seals (Gaskets) for Joining Plastic
Pipe
F794-03(2009)........... Poly(Vinyl Chloride) (PVC) Profile Gravity

Sewer Pipe and Fittings Based on Controlled

Inside Diameter

F1417-11................ Installation Acceptance of Plastic Gravity
Sewer Lines Using Low-Pressure Air

F1668-08................ Construction Procedures for Buried Plastic Pipe
C. American Association of State Highway and Transport ation Officials

(AASHTO):

M198-10...........ueue. Joints for Concrete Pipe, M anholes, and Precast

Box Sections Using Preformed Flexible Joint
Sealants

M252-09........c........ Corrugated Polyethylene Dra inage Pipe

STORM SEVER UTI LI TI ES
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M294-10................. Corrugated Polyethylene Pip

to 1500 mm) Diameter
D. American Water Works Association(AWWA):
M23-2nd ed.............. PVC Pipe "Design And Instal
E. American Society of Mechanical Engineers (ASME):
Al112.36.2M-1991......... Cleanouts
F. American Concrete Institute (ACI):
318-05......cccccnnn. Structural Commentary and C

350/350M-06............. Environmental Engineering C

and Commentary

G. National Stone, Sand and Gravel Association (NSSGA)
Erosion and Sediment Control

1. 9 WARRANTI ES
The Contractor shall remedy any defect due to fault
workmanship and pay for any damage to other work re
within a period of two years from final acceptance.
Contractor will furnish all manufacturers’ and supp
guarantees and warranties covering materials and eq

under this Contract.
PART 2 - PRODUCTS

2. 1 FACTORY- ASSEMBLED PRODUCTS
A. Standardization of components shall be maximized to
requirements. The Contractor shall guarantee perfor
of components, and shall repair or replace elements

required to deliver specified performance of the co

2.2 PE PI PE AND FI TTI NGS
A. Corrugated PE pipe and fittings, NPS 12 to NPS 60 (
ASTM F714, SDR 21 for pipes 3 to 24 inches (300 to

waterway for coupling joints. Pipe shall be produce

Philadelphia VAMC
al Deficiencies
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by the resin producer as meeting the requirements o
cell class 335434C.
1. Soil-tight Couplings: AASHTO M252, corrugated, matc
fittings.
B. PVC Pipe And Fittings
1. PVC Cellular-Core Pipe And Fittings: ASTM F891, Sew
Series, PS 50 minimum stiffness, PVC cellular-core

ends for solvent-cemented joints.

2. 3 NON- PRESSURE TRANSI TI ON COUPLI NGS

A. Comply with ASTM C1173, elastomeric, sleeve-type, r
coupling, for joining underground non-pressure pipi
same sizes as piping to be joined, and corrosion-re
band and tightening mechanism on each end.

B. Sleeve Materials
1. For plastic pipes: ASTM F477, elastomeric seal or A
2. For dissimilar pipes: ASTM D5926, PVC or other mate

with pipe materials being joined.

C. Shielded, flexible couplings shall be elastomeric o

full-length, corrosion-resistant outer shield and ¢

metal tension band and tightening mechanism on each

2. 4 WARNI NG TAPE
A. Standard, 4-Mil polyethylene 3 inch (76 mm) wide ta
purple with black letters, and imprinted with “CAUT
SEWER BELOW".

PART 3 - EXECUTI ON

3.1 PI PE BEDDI NG
A. The bedding surface of the pipe shall provide a fir
uniform density throughout the entire length of pip
requirements are such that when no bedding class is
pipe shall be bedded in a soil foundation accuratel
to conform with the lowest one-fourth of the outsid
pipe. When necessary, the bedding shall be tamped.

depressions for joints shall not be more than the |

STORM SEVER UTI LI TI ES
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width required for properly making the particular t
pipe bedding requirements shall meet the requiremen
Bedding, haunching and initial backfill shall be ei
Class Il material. Corrugated metal pipe bedding re
conform to ASTM A798.

3. 2 Pl PI NG | NSTALLATI ON
A. Drawing plans and details indicate general location

underground storm drainage piping. Install piping a
extent practical. Where specific installation is no
piping manufacturer's written instructions.

. Install piping with 36 inch (915 mm) minimum cover
Drawings.

. Install piping beginning at low point, true to grad
indicated with unbroken continuity of invert. Place
facing upstream. Install gaskets, seals, sleeves, a
according to manufacturer's written instructions fo
cements, and other installation requirements.

1. Do not lay pipe on unstable material, in wet trench
and weather conditions are unsuitable for the work.

2. Support pipe on compacted bedding material. Excavat
large enough to properly make the joint.

3. Inspect pipes and fittings, for defects before inst
Defective materials shall be plainly marked and rem
site. Cut pipe shall have smooth regular ends at ri
of pipe.

4. Clean interior of all pipe thoroughly before instal
is not in progress, open ends of pipe shall be clos
prevent entrance of storm water, dirt or other subs

5. Lower pipe into trench carefully and bring to prope
joint. After jointing, interior of each pipe shall
wiped or swabbed to remove any dirt, trash or exces
materials.

6. Do not walk on pipe in trenches until covered by la

a depth of 12 inches (300 mm) over the crown of the

STORM SEVER UTI LI TI ES
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7. Warning tape shall be continuously placed 12 inches
storm sewer piping.

. Install manholes for changes in direction unless fi

Use fittings for branch connections unless direct t

sewer is indicated.

. Install proper size increasers, reducers, and coupl

sizes or materials of pipes and fittings are connec

piping in direction of flow is prohibited.

. When installing pipe under streets or other obstruc

disturbed, use pipe-jacking process of micro-tunnel

. Install gravity-flow, non-pressure drainage piping

following:

1. Install piping pitched down in direction of flow.

2. Install PE corrugated sewer piping according to AST
gasketed joints.

3. Install PVC cellular-core piping, PVC sewer piping,
gravity sewer piping, according to ASTM D2321 and A

3. 3 RE- GRADI NG

A. Raise or lower existing manholes and structures fra

graded areas to finish grade. Carefully remove, cle
iron frames and covers. Adjust the elevation of the
or structure as detailed on the drawings. Reset cas
cover, grouting below and around the frame. Install
around reset frame and cover as specified for new c
. During periods when work is progressing on adjustin
structures cover elevations, the Contractor shall i
cover above the bench of the structure or manhole.
shall be installed above the high flow elevation wi

and shall prevent debris from entering the wastewat

(300 mm) above

ttings are indicated.

ap into existing

ings where different

ted. Reducing size of

tions that cannot be
ing.
according to the

M D2321 with

and PVC profile
STM F1668.

mes and covers in re-
an and salvage cast
top of the manhole

t iron frame and
concrete collar
onstruction.

g manholes or

nstall a temporary
The temporary cover
thin the structure,

er stream.

3. 4 CONNECTI ONS
A. Connect non-pressure, gravity-flow drainage piping in building's storm
building drains specified in Division 22 Section FA CILITY STORM DRAINAGE

PIPING.

STORM SEVER UTI LI TI ES
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B. Encase entire connection fitting, plus 6 inch (150
less than 6 inches (150 mm) of concrete with 28-day
of 3000 psi (20.7 MPa).

C. Make connections to existing piping and underground

1. Use commercially manufactured wye fittings for pipi
connections. Remove section of existing pipe; insta
into existing piping.

2. Make branch connections from side into existing pip
20 (DN 100 to DN 500). Remove section of existing p
fitting into existing piping.

3. Make branch connections from side into existing pip
525) or larger, or to underground manholes and stru
into existing unit and creating an opening large en
inches (76 mm) of concrete to be packed around ente
Cut end of connection pipe passing through pipe or
conform to shape of and be flush with inside wall u
indicated. On outside of pipe, manhole, or structur
bonding compound as interface between new and exist
piping materials.

4. Protect existing piping, manholes, and structures t
or debris from entering while making tap connection
or other extraneous material that may accumulate.

D. Pipe couplings, expansion joints, and deflection fi

ratings at least equal to piping rating may be used

below unless otherwise indicated.

1. Use non-pressure-type flexible couplings where requ
gravity-flow, non-pressure sewer piping unless othe

a. Shielded flexible couplings for same or minor diffe

b. Unshielded, increaser/reducer-pattern, flexible cou
pipes with different OD.

c. Ring-type flexible couplings for piping of differen

annular space between smaller piping's OD and large

permits installation.

STORM SEVER UTI LI TI ES
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3. 5 CLOSI NG ABANDONED STORM DRAI NAGE SYSTEMS
A. Abandoned Piping: Close open ends of abandoned unde
indicated to remain in place. Include closures stro
withstand hydrostatic and earth pressures that may
abandoned piping have been closed. Use either proce

1. Close open ends of piping with at least 8 inch (203
masonry bulkheads.

2. Close open ends of piping with threaded metal caps,
other acceptable methods suitable for size and type
closed. Do not use wood plugs.

B. Abandoned Manholes and Structures: Excavate around
structures as required and use one procedure below:

1. Remove manhole or structure and close open ends of

2. Remove top of manhole or structure down to at least
mm) below final grade. Fill to within 12 inches (30
stone, rubble, gravel, or compacted dirt. Fill to t

C. Backfill to grade according to Division 31 Section

3. 6 | DENTI FI CATI ON
A. Install green warning tape directly over piping and

underground structures.

3.7 FI ELD QUALI TY CONTROL
A. Inspect interior of piping to determine whether lin
other damage has occurred. Prior to final acceptanc
record of all piping from the building to the munic
show the lines are free from obstructions, properly
1. Submit separate reports for each system inspection.
2. Defects requiring correction include the following:
a. Alignment: Less than full diameter of inside of pip
between structures.
b. Deflection: Flexible piping with deflection that pr
of ball or cylinder of size not less than 92.5 perc

diameter.

c. Damage: Crushed, broken, cracked, or otherwise dama

d. Infiltration: Water leakage into piping.

STORM SEVER UTI LI TI ES
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e. Exfiltration: Water leakage from or around piping.
3. Replace defective piping using new materials, and r
until defects are within allowances specified.
4. Re-inspect and repeat procedure until results are s

3. 8 TESTI NG OF STORM SEWERS
A. Submit separate report for each test.
B. Test new piping systems, and parts of existing syst

Philadelphia VAMC
al Deficiencies
Bid Documents

epeat inspections

atisfactory.

ems that have been

altered, extended, or repaired, for leaks and defec ts.

1. Do not enclose, cover, or put into service before i nspection and
approval.

2. Test completed piping systems according to requirem ents of
authorities having jurisdiction.

3. Schedule tests and inspections by authorities havin g jurisdiction
with at least 24 hours advance notice.

4. Submit separate report for each test.

5. Air test gravity sewers. Concrete Pipes conform to ASTM C924, Plastic
Pipes conform to ASTM F1417, all other pipe materia | conform to ASTM
C828 or C924, after consulting with pipe manufactur er. Testing of
individual joints shall conform to ASTM C1103.

a. PVC Piping: Test according to AWWA M23, "Testing an d Maintenance"

Chapter.
C. Leaks and loss in test pressure constitute defects
repaired. Replace leaking piping using new material

until leakage is within allowances specified.

3. 9 CLEANI NG
A. Clean interior of piping of dirt and superfluous ma

potable water.

that must be
s, and repeat testing

terials. Flush with

STORM SEVER UTI LI TI ES
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SECTI ON 33 46 13
FOUNDATI ON DRAI NACE

PART 1 - GENERAL

1. 1 DESCRI PTI ON

This section specifies materials and procedures for construction of
foundation drainage systems, including installation , backfill, and
cleanout extensions, to a point of connection to ex isting storm sewer.

1. 2 RELATED WORK

A. Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting,
Bracing: Section 31 20 00, EARTHWORK.
B. Submittals: Section 01 33 23, SHOP DRAWINGS, PRODUC T DATA AND SAMPLES.

1. 3 DEFI NI TI ONS
Subdrainage: Foundation drainage system that collec ts and removes

subsurface or seepage water from building foundatio n to discharge point.

1. 4 ABBREVI ATl ONS
A. HDPE: High-density polyethylene plastic.
B. PVC: Polyvinyl chloride plastic.

1. 5 DELI VERY, STORAGE AND HANDLI NG
A. Do not store plastic manholes, pipe, and fittings i n direct sunlight.

B. Protect pipe, pipe fittings, and seals from dirt an d damage.

1. 6 COORDI NATI ON
A. Coordinate connection to storm sewer main, if appro ved, with the Public
Agency responsible for the storm sewer system.
B. Coordinate exterior utility lines and connections t o foundation building

drain.

1.7 QUALI TY ASSURANCE
A. Products Criteria:

1. When two or more units of the same type or class of materials or
equipment are required, these units shall be produc ts of one
manufacturer.

FOUNDATI ON DRAI NAGE
334613-1
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2. A nameplate bearing manufacturer's name or trademar k, including model
number, shall be securely affixed in a conspicuous place on
equipment. In addition, the model number shall be e ither cast
integrally with equipment, stamped, or otherwise pe rmanently marked
on each item of equipment.

B. Comply with the rules and regulations of the Public Agency having
jurisdiction over the connection to public storm se wer lines or the

requirements for discharge of subsurface drainage.

1. 8 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of this s pecification to the
extent referenced. The publications are referred in the text by basic
designation only.
B. American Society for Testing and Materials (ASTM):

Cl14-07......ccceeee. Nonreinforced Concrete Sewe r, Storm Drain, and
Culvert Pipe

C33/C33M-11............. Concrete Aggregates

C443-10......cccuue Joints for Concrete Pipe an d Manholes, Using

Rubber Gaskets
C578-10a................ Rigid, Cellular Polystyrene Thermal Insulation

C1173-08.......c..uuueee Flexible Transition Couplin gs for Underground
Piping Systems
D448-08................. Sizes of Aggregate for Road and Bridge

Construction

D1621-10.....ccccc..... Standard Test Method for Co mpressive Properties
of Rigid Cellular Plastics

D2321-11.....ccceeee.... Underground Installation of Thermoplastic Pipe

for Sewers and Other Gravity-Flow Applications

D3034-08................ Type PSM Poly (Vinyl Chlori de) (PVC) Sewer Pipe
and Fittings
D4491-99a(2009)......... Test Methods for Water Perm eability of

Geotextiles by Permittivity

FOUNDATI ON DRAI NAGE
334613-2
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D4716-08................ Test Method for Determining
Rate per Unit Width and Hydraulic

the (In-plane) Flow

Transmissivity of a Geosynthetic Using a

Constant Head

D5926-09................ Poly (Vinyl Chloride) (PVC)

Gaskets for Drain,

Waste, and Vent (DWV), Sewer, Sanitary, and

Storm Plumbing Systems

D6707-06 (2011)......... Circular-Knit Geotextile fo
Drainage Applications

FA77-10....cccceeee.. Elastomeric Seals (Gaskets)
Pipe
1. 9 WARRANTI ES
The Contractor shall remedy any defect due to fault
workmanship and pay for any damage to other work re
within a period of two years from final acceptance
Contractor will furnish all manufacturer's and supp
guarantees and warranties covering materials and eq
under this Contract.

PART 2 - PRODUCTS

2. 1 FACTORY- ASSEMBLED PRODUCTS
A. Standardization of components shall be maximized to
requirements.
B. Contractor shall guarantee performance of assemblie
shall repair or replace elements of the assemblies

deliver specified performance of the complete assem

2.2 COVWPATI BI LI TY OF RELATED EQUI PMENT
Equipment and materials installed shall be compatib
with other items being furnished and with existing
result will be a complete and fully operational sys

contract requirements.

FOUNDATI ON DRAI NAGE
334613-3
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2. 3 UNDERSLAB HEADER
A. PVC sewer pipe and fittings per ASTM D3034, with AS
seal gaskets.

2.4 SOLID-WALL PI PES AND FI TTI NGS
A. PVC Sewer Pipe and Fittings: ASTM D3034.
1. Gaskets: ASTM F477.

2.5 SPECI AL Pl PE COUPLI NGS
A. Comply with ASTM C1173 for joining underground non-

Include ends of same sizes as piping to be joined a

resistant metal tension band and tightening mechani

1. Sleeve Materials:

a. For Dissimilar Pipes: ASTM D5926, PVC or other mate
with pipe materials being joined.
2. Unshielded Flexible Couplings: Elastomeric sleeve w

resistant metal tension band and tightening mechani

2. 6 CLEANQUTS
A. Cleanouts: Cast-iron parts shall conform to ASTM A4
secured, scoriated, Highway Loading class. Include
and countersunk, brass cleanout plug.
B. Cleanout PVC Extension shall conform to ASTM D3034.
have watertight joints and long sweep elbow fitting
have threaded plug and threaded pipe hub.

2. 7 DRAI NAGE CONDUI TS
A. Smooth PVC Drainage Conduits shall have perforated
couplings complying with ASTM D3034.
1. Nominal size shall be as shown on plan.

2. Fittings shall be as per manufacturer.

2.8 SO L MATERI ALS
A. Drainage Material
1. Bedding shall be crushed stone, 3/4 inch (20 mm) to

D448, at a minimum or as per geotechnical recommend

FOUNDATI ON DRAI NAGE
334613-4
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2. Fill to 1 foot (300 mm) above pipe shall be Crushed
(20 mm) to No. 4 per ASTM D448, at a minimum or as
recommendations.

B. Concrete Sand shall be ASTM C33.

2.9 GEOTEXTI LE FI LTER FABRI CS
A. Geotextile fabric shall conform to ASTM 6707. Elong
than 50 percent and the flow rate shall range from
ft. (4480 to 13440 L/min. per sq. m).
1. Structure Type shall be Nonwoven, needle-punched co

2. Style(s) shall be Flat.

PART 3 - EXECUTI ON

3. 1 EXAM NATI ON
A. Examine surfaces and areas for suitable conditions
systems are to be installed.
B. Proceed with installation only after unsatisfactory

corrected.

3. 2 Pl PI NG APPLI CATI ONS
A. Underslab Subdrainage Piping shall be:
1. Perforated PVC sewer pipe and fittings and loose, b
joints.
B. Header Piping shall be:
1. PVC sewer pipe and fittings, couplings, and coupled

3. 3 CLEANQUT APPLI CATI ONS
A. In Underground Subdrainage Piping:
1. At Grade in Earth shall be Cast-iron cleanouts.
2. At Grade in Paved Areas shall be Cast-iron cleanout
B. In Underslab Subdrainage Piping:
1. In Equipment Yards and Unfinished Areas shall be Ca

3. 4 FOUNDATI ON DRAI NAGE | NSTALLATI ON
A. Place impervious fill material on subgrade adjacent

after concrete footing forms have been removed. Pla

Philadelphia VAMC
al Deficiencies
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110 to 330 gpm/sq.
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joints.

st-iron cleanouts.
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impervious fill to dimensions indicated, but not le

mm) deep and 12 inches (300 mm) wide.

. Lay flat-style geotextile filter fabric in trench a

sides.

. Place supporting layer of drainage course over comp

geotextile filter fabric, to compacted depth of not

(200 mm).

. Add drainage course to width of at least 6 inches (

from wall and to top of pipe to perform tests.

. After satisfactory testing, cover drainage piping t

inches (150 mm) on side away from footing and above

within 12 inches (300 mm) of finish grade.

. Install drainage course and wrap top of drainage co

geotextile filter fabric.

Place layer of flat-style geotextile filter fabric

course, overlapping edges at least 4 inches (100 mm

. Install vertical drainage panels as follows:

1. Coordinate placement with other drainage materials.

2. Lay perforated drainage pipe at base of footing. Do
aggregate.

3. Separate 4 inches (100 mm) of fabric at beginning o
away 4 inches (100 mm) of core. Wrap fabric around
core.

4. Wrap bottom of panel around drainage pipe.

5. Attach panel to wall at horizontal mark and at begi
Place core side of panel against wall. Use concrete
washers through product cylinders to attach panel t
nails from 2 to 6 inches (50 to 150 mm) below top o
approximately 48 inches (1200 mm) apart. Construct
metal stick pins, or double double-sided tape may b
nails. Do not penetrate waterproofing. Before using
discuss with waterproofing manufacturer.

6. If additional panels are required on same row, cut
mm) of installed panel core, install new panel agai
panel, and overlap new panel with installed panel f

7. If additional rows of panels are required, overlap

inches (100 mm) of fabric.

FOUNDATI ON DRAI NAGE
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8. Cut panel as necessary to keep top 12 inches (300 m
grade.

9. Forinside corners, bend panel. For outside corners
provide 3 inches (75 mm) for overlap.

H. Do not use drainage panels as protection for waterp
approved by factory-authorized service representati
membrane manufacturer. Submit approval if so used.

I. Place initial backfill material over compacted drai
material in loose-depth layers not exceeding 6 inch
Thoroughly compact each layer. Final backfill to fi

slope away from building.

3.5 PI PI NG | NSTALLATI ON
A. Install piping beginning at low points of system, t
alignment indicated, with unbroken continuity of in
full bearing in filtering material. Install gaskets
couplings according to manufacturer's written instr
requirements indicated.

1. Foundation Subdrainage: Install piping pitched down
flow, at a minimum slope of 0.5 percent and with a
36 inches (915 mm), unless otherwise indicated.

2. Underslab Subdrainage: Install piping pitched down
flow, at a minimum slope of 0.5 percent.

3. Lay perforated pipe with perforations down.

4. Excavate recesses in trench bottom for bell ends of
with bells facing upslope and with spigot end enter
adjacent bell.

B. Use increasers, reducers, and couplings made for di
materials of pipes and fittings being connected. Re

in direction of flow is prohibited.

C. Install PVC piping according to ASTM D2321.

3.6 Pl PE JO NT CONSTRUCTI ON
A. Join PVC pipe and fittings according to ASTM D2729.
B. Join perforated PVC pipe and fittings according to
C. Special Pipe Couplings: Join piping made of differe
dimensions with special couplings made for this app
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couplings that are compatible with and fit material

both pipes.

3. 7 CLEANQUT | NSTALLATI ON
A. Cleanouts for Foundation Subdrainage:

1. Install cleanouts from piping to grade. Locate clea
of piping run and at changes in direction. Install
cleanouts open in direction of flow in piping.

2. In vehicular-traffic areas, use NPS 4 (DN 100) cast
and fittings for piping branch fittings and riser e
cleanout. Set cleanout frames and covers in a cast-
anchor, 18 by 18 by 12 inches (450 by 450 by 300 mm
top of cleanout flush with grade. Cast-iron pipe ma
cleanouts in nonvehicular-traffic areas.

3. In nonvehicular-traffic areas, use NPS 4 (DN 100) P
fittings for piping branch fittings and riser exten
Set cleanout frames and covers in a cast-in-place ¢
by 12 by 4 inches (300 by 300 by 100 mm) in depth.
cleanout plug 1 inch (25 mm) above grade.

B. Cleanouts for Underslab Subdrainage:

1. Install cleanouts and riser extensions from piping
Locate cleanouts at beginning of piping run and at
direction. Install fittings so cleanouts open in di
piping.

2. Use NPS 4 (DN 100) cast-iron soil pipe and fittings

fittings and riser extensions to cleanout flush wit

3. 8 CONNECTI ONS
A. Connect low elevations of subdrainage system to bu

piping storm drainage system.

3. 9 | DENTI FI CATI ON
A. Install PE warning tape or detectable warning tape
B. Install detectable warning tape over nonferrous pip

underground structures.
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3. 10 FI ELD QUALI TY CONTROL

Testing: After installing drainage course to top of piping, test drain
piping with water to ensure free flow before backfi lling. Remove
obstructions, replace damaged components, and repea t test until results

are satisfactory.

3. 11 CLEANI NG

Clear interior of installed piping and structures o f dirt and other

superfluous material as work progresses. Maintain s wab or drag in piping

and pull past each joint as it is completed. Place plugs in ends of

uncompleted pipe at end of each day or when work st ops.
---END- - -
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